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HOW TO USE THE SOIL SURVEY REPORT

HIS SOIL SURVEY gives basic facts

abont the soils of Lehigh County. These
facts will increase our understanding of the
land and our ability to work with nature.
They will aid us in using the land efficiently, in
selecting the crops that suit the soils, in deciding
the kings and amounts of feriilizer to use, in
applying methods for conserving soil and water,
and 1n using the soils for purposes other than
farming,.

The survey will help farmers plan the kind of
management, that will protect their soils and
provide good yields; assist engineers in selecting
sites for roads, buildings, ponds, and other
structures; aid foresters in managing wood-
lands; and add to our knowledge of soil science.

Locating the soils

Use the index to map sheets at the back of this
report to locate areas on the large map. The in-
dex is a small map of the county on which rium-
bered rectangles have been drawn to show where
each sheet of the large map is located. When
the correct sheet of the large map has been
found, it will be seen that boundaries of the soils
are outlined, and that there is a symbol for each
kind of soil. All areas marked with the same
symbol are the same kind of soil, wherever they
occur on the map. The symbol is inside the area
if there is enough room; otherwise, it is outside
the area and a pointer shows where the symbol
belongs.

Finding information

This report contains sections that will interest
different groups of readers, as well as some sec-
tions that may be of interest to all.

Farmers and those who work with farmers
can learn about the soils in the section “Descrip-
tions of the Soils” and then turn to the section
“Use and Management of the Soils.” In this
way, they first identify the soils on their farm
and then learn how these soils can be managed
and what yields can be expected. The “Guide
to Mapping Units” at the back of the report will

simplify use of the map and report. This guide
lists each soil and land type mapped in the
county and the page where each is described. It
also lists, for each soil and land type, the capa-
bility unit, the woodland suitability group, the
irrigation group, the building site, and the
pages where each of these is described.

Foresters and others interested in woodlands
can refer to the section “Woodland Uses of the
Soils.” In that section the soils in the county
are grouped according to their suitability for
trees, and factors affecting the management of
woodland are explained.

Sportsmen and others interested in develop-
ing areas for wildlife will find useful informa-
tion in the section “Suitability of the Soils for
Wildlife.”

Engineers and community planners will want
to refer to the section “Engineering Uses of the
Soils.” In that section tables show the char-
acteristics of the soils that affect engineering,
and the suitability of the soils for suburban
development is discussed.

Scientists and others who are interested will
find information about how the soils were
formed and how they were classified in the
sections “Formation and Classification of the
Soils” and “Laboratory Data.”

Students, teachers, and other users will find
information about soils and their management
in various parts of the report, depending on
their particular interest.

Newcomers in Lehigh County will be espe-
cially interested in the section “General Soil
Map,” where broad patterns of soils are de-
scribed. They may also be interested in the
section “General Nature of the County,” which
gives additional information about the county.

ok ok

Fieldwork for this survey was completed in
1959. Unless otherwise indicated, all state-
ments in the report refer to conditions in the
county at that time. The soil survey of Lehigh
County was made as part of the technical as-
sistance furnished to the Lehigh County Soil
Conservation District.
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EHIGH COUNTY is in the east-central part of Penn-
L sylvania in the eastern part of the Kittatinny Val-
ley (fig. 1). ‘T'he Lehigh River forms part of its houndary.
Allentown, the county seat, lies along the river.

Many indnstries are located in the county. The main
mdustries are the manufacturing of metals and metal
products, manufacturing of textiles and textile products,
and processing of food and related products.

The county has a land area of 222,080 acres, or 347
square miles. About 158,000 acres is in farms, and, of
this, abont 123,000 acves is suitable for enltivation. Agri-
cnlture has always been a leading occupation. Many of
the farms ave diversified, but & number of them are dairy
farms or farms where beef cattle and poultry are raised.
On some farms peaches and apples are the main crops.
Potatoes ave a special crop on other farms.

Most of the soils arve deep, and most of them are gently
sloping to sloping and ave silty or Joamy. The soils are
generally acid.  Crops grown on them vespond well when
Iime and fevtilizer are added.

In some aveas, particularly in the novth-central pavt of
the county, are soils well suited to peaches, apples, and
potatoes, which are grown there.

How Soils Are Named, Mapped,
and Classified

Soil scientists made this survey to learn what kinds of
soils are in Lehigh County, wherve they ave located, and
how they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
ohserved steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dng or
bored many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it extends
from the surface down to the rock material that has not
been changed much by leaching or by voots of plants.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in other counties. They classified and named the soils
according to uniform procedurves. To mse this report
efficiently, it is necessary to know the kinds of groupings
most used in classifying local soils, -

Soiis that have profiles almost alike make up a soil
sevies. Iixcept for different texture in the surface layer,
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Figure 1.—Location of Lehigh County in Pennsylvania,

all the soils of one series have major horizons that arve
similar in thickness, arrangement, and other important
chavacteristics. I&ach soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Chester and
Readington, for example, are the names of two soil servies.
All the soils in the United States having the same sevies
name ave essentially alike in natural charactervistics.

Many soil series contain soils that ave alike except for
the texture of theiv surface layer. According to this
difference in texture, separations called soil types ave
made. Within a series, all the soils having a surface layer
of the same texture belong to one soil type. Ior example,
Murrill gravelly loam is o soil type in the Murrill series.

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use that practical suggestions about then: manage-
ment, could not, be made if they were shown on the soil
map as one unit.  Such soil types are divided into soil
phases.  The name of a soil phase indicates a feature that
affects management.  For example, Comly silt Joan, 0 to
3 percent slopes, is one of several phases of Comly silt
loam, a soil type that ranges from nearly level to mod-
erately sloping.

After a faivly detailed guide for classifying and nauning
the soils had been worked out, the soil scienfists drew sotl
boundavies on aerial photographs. They used photos for
their base map becanse photos show woodlands, buildings,
field borders, trees, and similar detail that greatly help
in drawing houndaries accurately. "Fhe soil map in the

1
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back of this report was prepared from fthe aerial
photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit 1s nearly
equivalent to a soil type or a phase of a soil type. It is
not; exactly equivalent, because it 18 not practical to show
on such a map all the small, scattered bits of soil of some
other kind that have been seen within an area that is
dominantly of a recognmized soil type or soil phase.

In preparing some detailed maps, the soil scientist has
a problem of delineating aveas wheve the differences be-
tween the soils are too small to justify separate recogni-
tion for the objectives of the soil survey. Therefore, he
shows the soils as one mapping unit and calls it an un-
differentiated mapping unit, for example, Bedford and
Lawrence silt loams. Also, in most mapping, there are
areas to be shown that are so rocky, so shallow, or so
frequentty worked by wind and water that they cannot
be called soils. These areas ave shown on a soil map like
other mapping units, but they are given descriptive names,
such as KExtremely stony land or Riverwash, and arve
called land types rather than soils.

Only part of the soil survey was done when the soil
scientist had named and described the soil series and map-
ping units, and had shown the location of the mapping
units on the soil map., The mass of detailed information
he had recorded then needed to be presented in different,
ways for different groups of users, among them farmers,
managers of woodlands, and engineers.

To do this efficiently, he had to consuli with persons in
other fields of work and jointly prepare with them gronp-
ings that would be of practical value to different users,,
Such groupings are the capahility classes, subclasses, and
units, designed primarily for those interested in producing
short-lived crops and tame pasture; woodland suitabil-
1ty groups, for those who need to manage wooded tracts;
the classifications used by engineers who build highways
or structures to conserve soil and water; irrigation groups
Tor those who irrigate crops; and groups for building sites
for those who are interested in rural development.

General Soil Map

After studying the soils in a locality and the way they
are arranged, it is possible to make a general map that
shows several main patterns of soils, called soil associa-
tions, Such a map is the colored general soil map in the
back of this report. Each associafion, as a rule, contains
a few major soils and several minor soils, in a pattern that
is characteristic although not strictly umiform.

The soils within any one association arve likely to differ
from each other in some orin many properties; for exam-
ple, slope, depth, stoniness, or natural drainage. Thus, the
general map does not show the kind of soil at any particn-
lar place, but distinet patterns of soils. Each pattern nor-
mally contains several kinds of soils.

Toach soil association is named for the major soil series
in it, but, as alveady noted, soils of other series may also

Figure 2.—Typical landscape showing an area in association 2. The pasture in the foreground is made up of nearly level to gently
sloping Buchanan and Andover soils, and the colluvial slopes are occupied by Laidig, Buchanan, and Andover soils. Blue Mountain
is in the background.
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be present. The major soils of one soil association may
also be present in another association, but in a different
pattern.

The general map showing patterns of soils is useful to
people who want a general 1dea of the soils, who want to
compare different parts of a county, or who want to know
the possible location of good sized areas suitable for a cer-
tain kind of farming or other land use. It does not show
accurately the kinds of soils on a single farm or small
tract.

The soil associations in Lehigh County are discussed
in the following pages. More detailed information about
the soils is given n the section “Descriptions of the Soils.”

1. Fleetwood-Extremely Stony Land
Association

Soils and land types of the wpper slopes of Blue
Mowntain

This soil association consists of steep, rough areas that
are underlain by quartzite, sandstone, and conglomerate.
It is made up mainly of soils of the Fleetwood series and
of Fixtremely stony land. The areas le in a narrow band
along the upper slopes of Blue Mountain,

The Fleetwood soils are moderately deep to deep. They
are well drained but ave low in naturval fertility and ave
generally stony. In most areas of Txtremely stony land,
there are stones, rock outcrops, and boulder sireams on
the surface; this land type supports little vegetation.

The soils in this association are not suited to farming.
Most of the association is in forest.

2. Laidig-Buchanan-Andover Association

Deep soils of the lower slopes of Blue Mountain

This soil association is made up of undulating to fairly
steep areas along the lower slopes of Blue Mountain.
Most, of the soils are deep and are well drained to mod-
erately well drained, but a few areas are poorly drained.
They developed in colluvial material washed from higher
areas underlain by sandstone and shale. Much of the as-
sociation is stony, and small areas are gravelly. Figure 2
shows a typical landscape in this association.

Generally, well-drained Laidig soils occupy the highest,
areas in this association. The moderately well drained
Buchanan soils lie next to the Laidig soils but below
them. The poorly drained Andover soils are in depres-
sions and other low areas where seepage water from higher
areas accumulates.

Most, of this association is poorly suited to farming,
although the small, gravelly areas are farmed. Much of
the acreage is wooded.

3. Trexler Association

Deep and moderately deep soils of rolling hills on shale

This soil association is on broad ridges and on the less
steep parts of hills that are underlain by shale. The areas
lie between Blue Mountain and Allentown Valley. The
Trexier soils are dominant in the association, but there is
a smaller acreage of Comly and Shelmadine soils. A

Figure 3—Typical landscape showing a field in association 3.
The barley and potatoes are growing in strips across the slope on
an area of Trexler shaly silt loam.

typical Jandscape showing an area in association 3 is
shown in figure 3.

The Trexler soils are moderately deep to deep and are
well drained. They developed in glacial till and in frost-
churned material weathered from gray shale and sand-
stone. The Comly soils are moderately well drained to
somewhat poorly drained, and the Shelmadine soils are
poorly drained. In this association the soils are undulat-
ing to steep, but generally the landscape is less rugged
than that in soil association 4.

The soils in this association are fairly well suited to
cultivation. Most of the association is m crops, mainly
corn, potatoes, wheat, onts, and barley, but the steep areas
ave generally used for pasture. Only a fairly small part
of the association is wooded.

4. Montevallo-Trexler, Moderately Shallow,
Association

Shallow and moderately deep soils of steep hills on shale

This soil association is on the steep parts of hills that
are underiain by shale. It consists mainly of Montevallo
soils and of the moderately shallow phases of the Trexler
soils, but there is a smaller acreage of deep Trexler soils
and of Comly and Shelmadine soils. A typical land-
scape of this association is shownin figure 4.

"The Montevallo soils are steep and shallow., They arve
well drained, but they are also droughty. The Trexler
soils are also well drained, but the moderately shallow
Trexler soils are somewhat droughty. The Montevallo
and Trexler soils arve underlain by shale and slate of the

Martinsburg formation and have formed partly in glacial
materials. The Comly soils are somewhat poorly drained,

and the Shelmadine ave poorly drained.

About half of this association is in field crops, and the
rough areas are in pasture and trees. Only a few areas
are idle. All of the arens that have been cleared are
moderately to severely eroded. Potatoes, corn, wheat,
oafs, and barley are the main crops.  Yields are limited by
the steep slopes, erosion, moderate natural fertility, and
droughtiness.
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Typical landscape showing a field in association 4 where
The soil is a

Figure 4.~ 4 !
corn and hay have heen planted in contour strips.
moderately shallow Trexler shaly silt loam.

5. Ryder-Duffield Association
Moderately deep and deep soils on shaly limestone

In this association are moderately deep to deep soils
that ave well drained. The soils arve near ly level to roll-
ing and developed on shaly limestone., The Ryder soils
and the low eclay variant, phases of the Duftield soils ave
dominant in the association, but there is a smaller ncreage
of moderately well drained Bedford and somewhat ]mmly
drained Lawrence soils,

Deep, open limestone quarries occupy a large part of
this associntion. Lhe soils in the association are excellent
for general crops. Most of the farms arve used to grow
cash crops, but some ave used to grow forage crops Lo teed
dairy cattle.  Corn, wheat, pol,.ntms oats, me, and bhavley
are the main crops g Frown.

6. Washington-Duffield Association
Deep soils of valleys on limestone

This soil association is made up mainly of soils in a
broad, undulating to rolling valley underlain by limestone.
The \A]Ipy lies weross the cential part of the county and
extends in a northeast-southwest divection. In the south-

eastern part off the county is a smaller avea separated by
Q(mih Mountain from the main valley. The Washington
and Duflield soils are dominang in this association, “but,
there is a smaller acreage of Bedford, L«l\\l(,ll(,(,, and
Melvin soils.

The Washington soils, developed in material weathered
from limestone and glacial till, ave deep and well drained.
They have varying Tamounts of sandstone and quartzite
gravel on the surface and throughout, the profile. The
Duflield soils also developed in material weathered from
limestone, but the material in which they formed was less
aflectecd l)_y glaciation than the parent material of the
Washington Soils. The Duffield soils are less deep than
the W lshmnton gsoils. They have a finer texturved subsoil
and contain on]y a few fragments 01’ stone. 'lI’he Bedford
soils are moderately well drained, the Lawrence soils are
somewhat poorly drained, and the Melvin soils are poorly
drained.
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About, 35 percent of this association is in cities, 10\\11%,
and mlmn developments or consists ()1 aveas of Made land.
T'he highly productive soils and favorable topography
make the association gener lH\ excellent for agriculture.
Except for oceasional wet aveas or areas of rock outcrops,
the soils are farmed intensively.

7. Chester-Brandywine-Fleetwood
Association

Deep and moderately deep soils of South Mowntwin on
gramite, gneiss, and quarizsiie

‘I'his soil association consists mainly of deep and mod-
crately deep soils of South Moungain. The areas range
from Tevel flats in the uplands to steep areas on H(I%s
The Chester, Brandywine, and Fleetwood are the pr incipal
soils, but the Chesfer soils are predominant. There is a
smaller acrenge of Glenville, Worsham, and Woodglen
soils. A lyplcnl landscape in this associ: \tion is shown i
figure 5.

The Chester soils ave deep and well drained. They de-
veloped on gravelly and clayey glacial material that was
derived nm,mI) from granite anc granite gneiss and some
qu(ntmtu The Chesfer soils have varying amounts of
fragments of rock on the surface and thronghout the pro-
file. "The Brandywine soils are on the steep slupes They
are well drained and gravelly and ave shallow to moder-
ately deep over bedrock These Brandywine soils formed
in material weatheved from granitic gneiss, granite, and
quartz-monzonite. The Flectwood soils are moder ately
deep to deep and arve also well drained. They developed
principally in material weathered from quartzite, and
they occupy small areas near the Chester and Brandywine
soils.

The moderately well drained to somewhat poorly
drained G l(,n\'llle. the poorly drained Worsham, and the
very poorly drained Woodglen soils are in low arons where

safer from higher areas accumulaies on the surface.
]\.unoﬂ 18 %10\\' on these soils, and water moves slowly
through the profile.  Asa result, the water table is high.

Figure §5.—

Chcstcr Glenville, and Worsham. soils in association 7; the pas-

tures in the fmc;.,mund consist of Worsham and GlenVIIIL soils,

and the field in the background, where corn, wheat, and hay are
growing, is made up of Chester soils.

Typical landscape showing areas of level to sloping
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About half of this association is used for crops, and the
rest is in pasture and trees. Farming is generally diver-
sified, but o few farms arve entively in ovchards. Dairying
is common, and poultry is raised on a few farms. Some
of the small farms are operated part time by the owner.
Generally, the well-drained soils in this association arve
well suited to the crops commonly grown in the avea. In
most places the poorly drained to very poorly drained
soils are used for pasture; some of the acreage on most
farms is used for improved pasture.

8. Murrill Association
Deep soils of the lower slopes of South Mowntain
1

This association consists of deep, well-drained, produc-
tive Murrill soils.  These soils lie in a navrow helt along
the northern side of South Mountain. They developed
on colluvium and alluvium devived from soils underiain
by quartzite, granite, and gneiss. The materials washed
or rolled down South Mountain, They were deposited on
the lower slopes of the mountain over soils formed in ma-
tevial weathered from limestone. In the eastern pavt of
this association arve some arveas where the parent material
consisted partly of glacial till,

The Murrill soils have fragments of rock on the surface
and throughout the profile. In most places they contain
aravel, but in some places they are stony.  Near the M-
rill soils are the moderately well drained Bedford and the
poorly drained Melvin soils.

About halt of this association is used for crops.

9. Fleetwood-Chester Very Stony
Association

Deep and moderately deep, stony soils of the ridges of
South M ountain on quarizite and gneiss

This soil association is made up of deep and moderately
deep, very stony soils.  The soils lie in a narrow belt across
the southern part of the county near South Mountain.
They consist mainly of very stony Chester and Fleetwood
soils, which developed in material weathered from quart-
zite, granite gneiss, and gneiss. The topography is one
of gently volling hills to steep ridges, hut the arveas ave
predominantly on sieep ridges.

Stones and steep slopes make this association poorly
suited to most fypes of agriculture. The association is
mostly in trees, to which the soils ave well suited.  Yellow-
poplar, red maple, black birch, and varions kinds of oaks
are the mosi commaon trees.

10. Penn-Norton-Readington Association
Soils onred Tiilassic sandstone and shale

"This soil association is in a fairly narrow avea that lies
across the extreme southern parvt of the county. The soils
overlie red Trinssic sandstone and shale.  The Penn, Nor-
ton, and Readington soils are the principal ones in the
association, but there is a smaller acreage of Crofon soils.
The arveas ave volling to steep.

The Penn soils are moderately deep to shallow and arve
well drained.  They formed in material weatheved from
red Triassic shale, conglomerate, and sandstone. Thesoils
have varying amounts of shale on the surface and through-

out the profile, and in some places they arve sandy and
gravelly. The Norton soils ave on the less steep areas of
the association and arve deep and well drained. ‘Lhey
formed from materials similar to those in which the Penn
soils developed, but they contain fewer fragments of rock
and their subsoil is better developed. 'The Readington
and Croton soils also formed from similar pavent mate-
rials. The Readington soils nre moderately well drained
to somewhat poorly drained, and the Croton soils are
poorly drained.

The Norton soils are the most productive of the soils in
this association. They are easy to work and ave used for
general farm crops. The Penn soils are less productive
than the Norton because they arve dronghty and have less
favorable topography.  Much of the acreage of the Penn
soils is wooded.

11. Montalto Association

Deep soils of vidges on diabase

This soil association occupies only a small acreage in
the county. Tt consists of deep, well-drained soils on
ridges underlain by diabase. The areas arve scattered to
the south of South Mountain where diabase has intruded
into the formations of P'riassic rocks,  ‘I’he soils ave gently
rolling to steep, and the steep aveas ave generally stony.
The Montalto soils predomimate. There i1s a smaller
acreage of Penn and Norton soils.

Most of the Montalto soils are productive and are suited
to all the general farm crops grown in the aren. Nearly
all of the acreage of very stony Montalto soils is wooded.

Use and Management of the Soils

The dominant problems of use and management vary
somewhat in different parts of the county. In the northern
halt of the county, except on Blue Mountain, the dominant
soils are moderately deep or deep over gray shale. The
most important problems of management arve the improve-
ment and maintenance of fertility and the control of
erosion.

In the broad valley north of South Mountain, most of
the soils are deep over limestone.  South of South Moun-
tain are smaller arveas of deep soils over gneiss, schist, o
aranite, and other aveas that ave deep over limestone.
Also, across most of the southern end of the county ave
moderately deep or deep soils over ved shale. In all of
these areas, the most important problems of management
are the improvement and maintenance of fertility and the
control of erosion. In addition, however, some supple-
mental drainageis needed on many farms.

Except for some soils on flood plains, most soils through-
ont the county need lime for good yields of legumes.

In the following pages the use and management of the
soils is described in considerable detail,  First, the system
of capability classification used by the Soil Conservation
Service is explained. Then, management of groups of
soils, the capability units, is described and information
about the relative productivity of the soils in the county
is given. T'his is followed by a discnssion of management
of the soils for woodland, for wildlife, and for engineer-
ing. Finally, there is a discussion of the soils in velation
to suburban developments.
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Capability Groups of Soils

The capability classification is a grouping of soils that
shows, in a general way, how suitable they arve for most
kinds of farming. If is a practical grouping based on
the limitations of the soils, on the visk of damage when
they are used, and on the way they respond to treatment.

In this system all the kinds of soils are grouped at three
levels, the capability class, subelass, and unit.  The eight
capability classes in the broadest grouping ave designated
by Roman numerals I through VIIIL. In class I are the
soils that have few limitations, the widest range of use, and
the least risk of damage when they are used. The soils
in the other classes have progressively greater natural lim-
itations. In elass VIII are soils :111(_{ landforms so rough,
shallow, or otherwise limited that they do not produce
worthwhile yields of crops, forage, or wood products.

The subclasses indicate major kinds of limitations within
the classes. Within most of the classes, there can be as
many as four subelasses. The subclass is indicated by
adding a small letter, e, s, w, or ¢, to the class numeral,
for example, ITe. The letter ¢ shows that the main limita-
tion is risk of erosion unless close-growing plant cover is
maintained ; s shows that the soil is limited mainly because
it is shallow, droughty, or stony; w means that water in or
on the soil will interfere with the growth of plants or with
cultivation. (in some soils the wetness can be partly cor-
rected by artificial drainage); and ¢, used in only some
parts of the country, indicates that the chief limitation is
a climate that is too cold or too dvy.,

In class I there ave no subclasses, because the soils of
this clags have few or no limitations. Class V can con-
tain, at the most, only subclasses 10, s, and ¢ because the
soils in. it have little or no susceptibility to erosion but have
other limitations that limit their nse largely to pasture,
woodland, or wildlife,

Within the subclasses arve the capability units, groups of
soil enough alike to be suited to the same crops and pasture
plants, to require similar management, and to have similar
productivity and other vesponses to management. Thus,
the capability unit is a convenient grouping for many
statements about management of soils. Capability units
ave generally identified by Arabic numbers assigned
locally, for example, TTe-1 or TT1Te-2.

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their
permanent limitations. The grouping does not. take into
consideration major, and generally expensive, landform-
ing that would change the slope, depth, or other
characteristics of the soil. It also does not take into con-
sideration possible, but unlikely, major reclamation
projects.

The capability classes, subclasses, and units in Lehigh
County are described in the list that follows:

Class I.—Soils that have few limitations that vestrict their
use.

Unit T-1.—Deep, level or nearly level, well-
drained soils on limestone.

Unit I-2.—Deep, level, or nearly
drained, gravelly or shaly soils
gneiss, shale, sandstone, or old alluvium.

Unit I-8.—Deep, level or nearly level, well-
drained soil on recent alluvium of flood plains.

level, well-
on granite,

Class I1.—Soils that have some limitations that reduce
the choice of plants or that require moderate conserva-
tion practices.

Suﬁ)cln,ss ITe.~Soils subject to moderate erosion if
they are not protected.

Unit ITe-1.—Deep and modervately deep, nearly
level to gently sloping, well-drained soils on
limestone or basic rocks.

Unit 1le-2.—Deep or moderately deep, nearly
level to gently sloping, well-drained soils on
granite, shale, sandstone, colluvium or old
alluvium.

Unit 1Te-3.—Moderately deep to shallow, nearly
level to gently sloping, well-drained soils on
noncalcareous material.

Unit Lle—.—Deep, nearly level to gently sloping,
modervately well drained to somewhat poorly
drained soils on sandstone, schist, gneiss, shale,
and limestone.

Subclass ITw.—Soils that have moderate limitations
because of excess wafer.

Unit ITw-1.—Deep, nearly level, moderately well
drained to somewhat poorly drained soils on
shale, sandstone, and limestone.

Unit ITw-2.—Deep, nearly level, moderately well
drained to somewhat poorly drained soils of
flood plains.

Class ITI.—Soils that have severe limitations that reduce
the choice of plants, or that require special conservation
practices, or both.

Subclass ITTe.—Sotls subject, to severe erosion if they
are cultivated and not protected.

Unit T1le-1.—Deep and moderately deep, mod-
erately sloping, well-drained soils on limestone
or basic rocks.

Unit ITTe-2.—Deep, gently sloping and moder-
ately sloping, well-drained, gravelly soils over
granitic gneiss, shale, sandstone, and old ter-
race material.

Unit ITTe-3.—Moderately deep to shallow, gently
sloping and moderately sloping, gravelly and
shaly soils.

Unit 1ITe—4.—Deep, moderately sloping, moder-
ately well drained soils.

Subclass ITTw.—Soils that have severe limitations be-
cause of excess water.

Unit, IIIw-1.—Nearly level, somewhat poorly
drained to very poorly drained soils that have
a slowly permeable subsoil.

Unit ITTw-2.—Nearly level, poorly drained soils
of flood plains.

Class IV.—Soils that have very severe limitations that re-
strict the choice of plants, requive very careful manage-
ment, or both.

Subclags I'Ve.—Soils subject, to very severe erosion if
they are cultivated and not protected.

Unit 1Ve-1.—Deep and moderately deep, moder-
ately sloping to moderately steep soils on
limestone and basic rocks.

Unit IVe-2.—Deep, moderately sloping to moder-
ately steep, well-drained soils on granite, gneiss,
and shale.
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Unit IVe-3.—Moderately deep to shallow, mod-
erately sloping to moderately steep, well-
drained soils on granite, gneiss, sandstone,
quartzite, and shale.

Subclass ITVw.—Soils that have very severe limita-
tions for cultivation because of excess water.

Unit IVw-1.—Nearly level to moderately slop-
g, poorly drained soils that have a slowly
permeable subsoil.

Class V.—Soils not likely to erode but, that have other lim-
itations, which are impractical to remove, that limit
their use Iargely to pasture, woodland, or wildlife food
and cover.

Subclass Vw.—Soils too wet, for cultivation ; drainage
or protection not feasible,
Unit Vw-1.—Deep, nearly level to gently slop-
ing, poorly drained soils that are slowly
permeable.

Class VI.—Soils that have severe limitations that make
them generally unsuitable for cultivation and that limit
their use Iargely to pasture, to woodland, or to wildlife
food and cover,

Subclass VIe—Soils severely limited, chiefly by risk
of evosion if protective cover is not maintained.

Unit VIe-1.—Deep or moderately deep, mod-
erately steep to steep, well-drained soils.

Unit, Vle-2.—Moderately deep to shallow, mod-
erately steep to steep, well-drained soils.

Subclass VIs.—Soils generally unsuitable for culti-
ation and limited for other uses by their moisture
capacity, stones, or other features,

Unit, VIs-1.—Deep to moderately deep, gently
sloping to moderately steep, well drained and
moderately well drained soils that are very
stony.

Class VIL—Soils that have very severe limitations that
make them unsuitable for cultivation and that restrict
their use largely to grazing, woodland, or wildlife.

Subclass VIIe—Soils very severely limited, chiefly
by risk of erosion, if protective cover is not, main-
tained.

Unit VITe-1.—Deep to moderately deep, steep
to very steep, well-drained soils.

Unit VIIe-2-—Shallow to moderately deep,
steep to very steep, well-drained soils.

Subclass VIIs—Soils very severely limited by mois-
ture capacity, stones, or other soil features.

Unit VIIs-1.—Deep, steep to very steep, well-
drained soils that are very stony.

Unit VIIs-2.—Nearly level to gently sloping,
poorly drained to very poorly drained soils
that are very stony.

Class VIII.—Soils and landforms that have limitations
that preclude their use for commerecial production of
plants and that restrict their use to recveation, wildlife,
water supply, or esthetic purposes.

Subclass VIITs—Rock or soil materials that have
little potential for production of vegetation.
Unit, VIIIs-1.—Extremely stony land types,
gravel pits, and slate dumps.
Hebd =01 8013

9

Management by Capability Units

The soils in one capability unit have about the same
limitations and similar risks of damage. All of the soiis
in one unit, therefore, need about the same kind of man-
agement, though they may have formed from different
kinds of parent material and in different ways.

The capability units ave described n the following
pages. The soils in each unit are listed, and management
suitable for all the soils in one unit is suggested. Addi-
tional help in managing the soils can be obtained by con-
sulting the local representative of the Soil Conservation
Service, the county agricultural agent, or a member of
the statl of the State Agricultural Experiment Station.

Suitable crop rotations are described for each unit in
terms of high, low, or medium intensity. Types of vota-
tions and switable crops ave described under some of
the mapping units in the section “Descriptions of the
Soils.” The mtensity of the rotations is defined as follows:

1. High-intensity (2-year) votation: 1 year of a
row crop followed by a cover crop in winter, and
then 1 year of a small grain followed by a green-
manute crop or its equivalent; the soils need to be
Iimed and fertilized properly if this kind of rota-
tion is used.

2. Medium-intensity (3-year) rotation: 1 year ofa
row crop followed by a-cover crop in winter, and
then 1 year of n small grain followed by 1 year of
& hay crop or its equivalent; the soils need to he
Timed and fertilized properly if this kind of rota-
tiomn is used.

3. Low-intensity (4- or 5-year) rotation: 1 year of
a row crop followed by a cover crop in winter,
then 1 year of a small grain, and, finally, 2 to 3

ears of hay or its equivalent; the soils need to he
?,imcd and fertilized properly if this kind of rota-
tion is used.

Capability unit 1-1

In this unit are deep, level or nearly level, well-drained
soils on limestone material or on material influenced. by
limestone. These soils are medium textured and have
moderate permeability. They hold a large amount, of
moisture available to plants. The soils are moderately
acid to neutral and ave high in natural fertility. Thereis
a slight hazard of erosion.  The following soils ave in this
unit,:

Duftield silt loam, low clay variant, 0 to 3 percent slopes.
Elk silt loam, 0 to 3 percent slopes.
Washington silt Joam, 0 o 3 percent slopes.

These soils are suited to corn, small grains, alfalfa,
vegetables, and other farm crops commonly grown in the
county. A crop rotation of high intensity can be used if
special attention is given to maintaining organic matter
and the structure of the soil. Crop residues need to he
turned under, and tillage should be kept to a minimum.
Apply lime and fertilizer according to the results of soil
tests and the needs of the crop to be grown.

Capability unit 1-2

In this unit are deep, level or nearly level, well-drained,
gravelly or shaly soils on material from granite, gneiss,
shale, sandstone, and old alluvium. These soils are me-
dium textnred. They ave moderate in permeability and
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hold a moderate amount of moisture available to plants.
The soils are modevately acid and ave low o medium in
natural fertility. The hazard of evosion is slight. The
following soils arve in this unit:

Norton gilt Toam, 0 to 3 percent slopes.

Trexler shaly silt loany, 0 to 3 percent; slopes,

Wheeling gravelly loam, 0 to 3 percent slopes.

These soils are suited to corn, small grains, alfalfa,
vegetables, and other crops commonly grown in the county.,
The content of organic matter can be kept high and good
soil structure can he maintained if a votation of high in-
tensity is used. Crop residues need to be turned under,
and 6illage should be kept to a minimum, Apply lime and
fertilizer according to the vesults of soil tests and the needs
of the crop to bhe grown. Generally, a large amount, of
Time heeds to be added in the first application,

Capability unit I-3

Only one sotl—Funtington silt loam—is in this unié.
This is a deep, level o1 nearly level, well-drained soil on
recent; alluvium of the flood plains, It lies along Jordan
Creek and along Lehigh River in Salishury Township.
This soil is medium textured, has moderate permeability,
and holds a large amount of moisture available to plants.
It is nearly nentral and is high in natural fervtilicy. There
is o slight hazard of overflow. The floodwaters remain
for only a short time and normally cause little damage.

This soil is suited to corn, small grains, alfalfa, and
vegetables. A votation of high intensity can be used if
the content of ovganic matter 1s kept high, good soil struc-
ture is maintained, and tillage is kept to a minimum.
Leave crop residnes standing on the soil throughout the
winter. Apply lime according to the results indicated by
soil tests and the needs of the crop to be grown. Generally,
only a small amount of lime needs to be added in the first
application.

Capability unit 1le-1

In this unit ave nearly level to gently sloping, well-
drained soils on material from limestone o1 bhasic rocks.
Most, of the soils arve deep, bnt, the Ryder soils are mod-
evately deep. Al of the soils hold a large amount of mois-
ture available to plants. Permeability 1s moderate in the
surface Inyer and moderate to moderately slow in the suh-
soil.  The soils are moderately acid to nearly neutral and
are moderate to high in natural fertility. They ave
slightly to moderately eroded. The following soils ave
in this unit:

Duflield sitt Toam, 0 to 3 percent slopes, moderately ervoded.

Duftield silt loam, 3 to 8 percent slopes, moderately eroded.

Duffield &ilt loam, low clay variant, 0 to 3 percent, slopes, mod-
erately eroded.

Duflield silt loam, low clay variant, 3 to 8 percent. slopes,

Duflield silt loam, low clay variant, 3 to 8 percent glopes, mod-
eraftely eroded.

Made land, limestone material, 0 to 3 percent slopes,

Made land, limestone material, 8 to 8 percent, slopes.

Montalto silt Toam, 3 to 8 percent slopes, moderately eroded.

Murrill gravelly loam, 3 to 8 percent, slopes, moderately eroded.

Ryder silt lonm, 0 to 3 percent slopes.

Ryder silt lonm, 3 to 8 percent slopes, moderately erodaed,

Washington gravelly loam, coarse variant, 3 to 8 percent, slopes,
moderately eroded.

Washington silt Tonm, 0 to 8 percent, slopes, moderately eroded.

Washington silt lonm, 3 to 8 percent slope

Washington silt loam, 3 to 8 percent slopes, moderately eroded.

T'hese soils ave suited to corn, small grains, alfalfa,
vegetables, and other farm crops commonly grown in the
county. Using a vofation of medium intensity, contour
striperopping, and diversion terraces, and also keeping
tillage to a minimum will help to control erosion on these
soils. Tf a vow crop is grown, return the crop residues to
the soil or grow a cover crop after the row crop. Add
suflicient fevtilizer, and apply lime according to the vesnlts
indicated by soil tests.

Capability unit Ile-2

This unit is made up of deep or moderately deep, well-
drained soils that are nearly level to gently sloping. The
soils overlie colluvium, old alluvium, or material from
granite, shale, and sandstone. They have moderate to
moderately rapid permeability and hold a moderate to
large amount of moisture available for plants to use.
These soils are moderately acid and are moderate in nat-
ural fertility. They are slightly to moderately eroded.
The following soils ave in this unit:

Chester gravelly silt loam, 0 to 3 percent slopes, moderately
eroded.

Chester gravelly silt Toam, 3 to 8 percent slopes.

Chester gravelly silt loam, 3 to 8 percent slopes, moderately
eroded,

Laidig gravelly loam, 8 to 8 percent. slopes, moderately eroded.

Made land, granitic material, 0 to 8 percent slopes.

Norton silt toam, 3 to 8 percent slopes, moderately eroded.

Trexter shaly silt loam, 8 to 8 percent slopes, moderutely

eroded.
Wheeling gravelly loam, 3 to 8 percent slopes, moderately
eroded.

These soils ave suited to corn, potatoes, small grains,
alfalfa, and other crops commonly grown’in the county,
and they ave also snited to ovchards. Using a rotation
of medium intensity, contour striperopping, and diversion
terraces, and also keeping tillage to a mintmum will help
to control erosion. 1f a vow crop is grown, retinrn the
vesidues to the soil after the row crop is harvested or
grow a cover crop.  Apply lime and fertilizer according
to the results of soil tests. These soils generally require
n moderately Targe amount of lime in the fivst application.

Capability unit 1le-3

In this unit are nearly level to gently sloping soils that
ave well drained. The soils ave modevately deep to shal-
low over noncalcareous material from quartzite, gneiss,
shale, and sandstone. They have moderate to moderately
rapid permeability, and the amount, of moisture they hold
available for plants is very low or low. These soils are
medium acid to strongly acid and arve moderate to low in
natural fertility. They ave slightly to moderately eroded.
The following soils arve in this unit:

Brandywine lonm, 3 to 8 pervcent slopes, moderately eroded.

Ileetwood gravelly loam, 3 to 8 percent slopes, moderately
eroded,

Made Iand, shale material, 0 to 8 percent slopes.

Penn shaly silt loam, 3 to 8 percent slopes,

Penn shaly silt loam, 3 to 8 percent: slopes, moderately eroded.

Trexler shaly silt loam, moderately shallow, 0 to 3 percent
slopes, moderately eroded.

Trexter shaly silt loam, moderately shallow, 8 to 8 percent
slopes, moderately eroded.

I'hese soils arve suited to corn, small grains, birdsfoot
trefoil, and other farm crops commonly grown in the
connty. TIn dry years, yields of crops grown on them are
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generally much lower than in years of normal rainfall.
Using a rotation of medium intensity, contour striperop-
ping, and diversion terraces, and also keeping tillage to a
mimmum will help to control erosion. If & row crop is
grown, turn under the crop resicdues or grow a cover crop
after the row crop.  Apply lime and fertilizer according
to the results of soil tests. A moderately large amount of
hime generally needs to be added in the Arst application.

Capability unit Ile—-4

This unit consists of deep, neavly level to gently sloping
sotls that ave moderately well drained to somewhat poorly
drained. The soils formed in material from sandstone,
schist, oneiss, shale, and limestone. T'hey have moderate
permeallity in the surface layer and moderately slow
permeability in the subsoil.  The amount of moisture they
hold available to plants is moderate to high. T'hese soils
are moderately acid to nearly neutral and are moderate
in natural fevtility. They arve slightly to moderately
eroded. The following soils are in this unit:

Bed ford silt loam, 3 o S percent slopes.

Bedford silt loam, 3 to 8 percent slopes, moderafely eroded.

Buchanan gravelly loam, 3 to 8 percent, slopes.

Buchanan gravelly loam, 3 to 8 percent slopes, moderately
eroded.

Comly silt: loam, 3 to, 8 percent; slopes.

(;Jmnl_\' silt loam, 3 to 8 percent slopes, moderately evoded.

Glenville silt loam, 0 to 3 percent slopes, moderately eroded.

Glenville silt loam, 3 to 8 percent slopes.

Glenville silt loam, 3 to 8 percent slopes, moderately ervoded.,

Monongahela silt loam, 3 to 8 percent slopes, moderately
eroded.

Readiugton silt loam, 3 to 8 percent slopes.

Readington silt loam, 3 to 8 percent slopes, moderately eroded.

These soils are suited to corn, small grains, birdsfoot
trefoil, and other farm crops commonly grown in the

county. Alfalfa can be grown satisfactorily in a shorh
rotation. A votation of medium intensity, graded strip-

cropping, well-sodded waterways, diversion terraces, and
a minimum amount of tillage will help to control erosion.
The soils can also be protected by retirning crop residues
to the soil or growing a cover crop in winter. Apply
lime and fertilizer according to the vesults of soil tests.
A moderately large amount of lime should be added in
the first application.

Drainage terraces and graded strips can be used to help
remove excess surface water and to help drain the soils
without, causing erosion. Sod the waterways and estab-
lish outlets before huilding the terraces. I'ile drains can
also be used to remove excess water from the soils if ade-
quate outlets are available.

Capability unit 1Hw-1

In this unit are deep, nearly level, modervately well
drained to somewhat poorly drained soils on shale, sand-
stone, and limestone. Permeability is moderate in the
surface layer and moderately slow in the subsoil. The
lower part of the subsoil generally has a mottled, compact
layer that impedes the downward movement, of water and
keeps the soils wet. ‘The soils hold a moderate to large
amount, of moisture available for plants to use. They are
moderately acid to nearly neutral and are moderate in
natural fertility. ‘The soils ave only slightly evoded. The
following soils are in thisunit:

Bedford silt loam, 0 to 3 percent slopes.
Comnly silt lonm, 0 to 3 percent slopes.
Glenville silt loam, 0 to 3 percent slopes.
Monongahela silt loam, 0 to 3 percent slopes.
Readington silt loam, 0 to 3 percent slopes.

These soils are suited to corn, small grains, birdsfoot
trefoil, and other farm crops commonly grown in the avea,
but they are not well suifed to alfalfa, winter grain, or
potatoes, The content of organic matter can be kept
high and good soil structure can be maintained if a rota-
tion of medium intensity is used, tillage is kept to a min-
imum, and crop residues ave turned under or a cover crop
is grown in winter. Row crops should be grown in graded
strips to help control erosion and to provide surface
drainage on slopes- of more than 2 percent. Surface
drainage as well as internal drainage are needed for hest
yields. Apply lime and fertilizer according to the vesults
of soil tests.

Capability unit 1Hw-2

This unit is made np of deep, nearly level, moderately
well drained to somewhat, poorly drained soils of flood
plains. The soils have modevate permeability. LThey
hold o large amount of moisture available for plants to
use. The soils ave moderately acid to nearly neuntral and
are moderate to high in natural fertility. ‘These soils ave
subject to occasional flooding and have a high water table
during part of the year. The following soils arve in this
unib:

Lindside silt loam,
hilo silt loam.

T'hese soils ave suifed to corn, spring small grains, hivds-
foot trefoil, and other farm crops that arve commonly
grown, A vofation of high intensity can be used if tillage
18 kept to a minimum, cover crops are grown, and organic
matter and good soil structwre are maintained. Leave
crop residnes standing on the soils throughout the winter.
Drainage is required for best yields. Add fertilizer, and
apply lime according to the resnlts of soil tests,

Capability unit Ilie-1

In this unit are moderately sloping, well-drained soils
on material from limestone and basic vocks. Most of the
soils are deep, but the Ryder soil is moderately deep. 'The
permeability in all of the soils is moderate in the surface
Inyer and moderate to moderately slow in the subsoil.
These soils are high in available moistuve capacity. They
are moderately acid to neavly neutral and are moderate
to high in natural fertility. The soils ave moderately
evoded. The following soils are in thisunit:

Duffield silt loam, 8 to 15 percent slopes, moderately eroded.

Montalte silt loam, 8 to 15 percent slopes, moderately eroded.

Murrill. gravelly loam, 8§ to 15 percent slopes, moderately
eroded.

Ryder silt loam, 8 to 15 percent slopes, moderately eroded,

Washington gravelly Toam, coarse variant, 8 to 15 percent
slopes, moderately eroded.

Washington silf, loam, 8 to 15 percent slopes.

Waghington silt loam, 8 to 15 percent slopes,
eroded.

moderately

These soils are suited to corn, small graing, alfalfa, and
other commonly grown farm crops. Using a votation of
Jow intensity, contour stripcropping, and diversion ter-
races, and also keeping tillage to a minimum will help to
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control erosion. If row crops are grown, return the crop
residues to the soil or grow a cover crop after a row crop
to help protect the soil.  Apply lime and fertilizer accord-
ing to the results of soil tests.

Capability unit 111e-2

In this unit ave deep, gently sloping and moderately
sloping, gravelly and shaTy soils that are well drained.
The soils overlie granitic gneiss, shale, sandstone, and
old terrace material. They have moderate to moderately
rapid permeability and hold a moderate to large amount,
of moisture available to plants. "T'he soils are moderately
acid and are moderate In natural fertility. Irosion is
moderate to severe. The following soils are in this unit:

Chester gravelly silt loam, 3 to 8 percent slopes, severely
eroded.

Chester gravelly silt loam, 8 to 15 percent slopes.

Chester gravelly silt loam, 8 to 15 percent slopes, moderately
eroded.

Norton silt loam, 8 to 15 percent slopes, moderately eroded.

Trexler shaly gilt loam, 3 to 8 percent slopes, severely eroded.

Trexler shaly silt loam, 8 to 15 percent slopes, moderately

eroded.
Wheeling gravelly loam, 8 to 1§ percent slopes, moderately
eroded.

These soils are suited to corn, small grains, alfalfa, and
other commonly grown farm crops. They are well snited
to orchards. Using a rotation of low intensity, contour
stripcropping, and diversion terraces, and keeping tillage
to a minimum will help to control erosion. Return crop
residues to the soil or grow a cover crop in winter. Add
fertilizer, and apply lime accovding to the resulis of soil
tests. These soils generally vequire a moderately large
amount of lime in the fivst application.

Capability unit 11Ie-3

In this unit ave gently sloping and moderately sloping,
gravelly and shaly soils that are well drained. The soils
are moderately deep to shallow over quartzite, gneiss,
schist, shale, and sandstone. They have moderate to mod-
erately rapid permeability. The amount of moisture they
hold available to plants is very low or low. 'T'hese soils
are moderately acid to strongly acid and are moderate to
low in natural fertility. They are moderately to severely
eroded. The following soils ave in this unit:

Brandywine loam, 8 to 15 percent slopes, moderately eroded.

Fleetwood gravelly loam, 8 to 15 percent slopes, moderately
eroded,

Klinesville shaly silt loam, 3 to 8 percent slopes, moderately
eroded.

Montevallo channery silt loam, 8 to 8 percent slopes, moder-
ately eroded.

Penn shaly silt loam, 8 to 15 percent slopes, moderately eroded.

Trexler shaly silt loam, moderately shallow, 8 to 8 percent
slopes, severely eroded.

Trexler shaly silt lonm, moderately shallow, 8 to 15 percent
slopes, moderately eroded.

These soils are suited to corn, small grains, birdsfoot
trefoil, and other commonly grown farm crops, and they
are also suited to orchards. Using a rotation of low in-
tensity, contour striperopping, and diversion terraces, and
also keeping tillage to a minimum will help control ero-
sion. In addition, the soils can be protected by returning
erop residues to the soil or growing a cover crop after a
row crop. Add the proper kinds and amounts of ferti-
lizer, and apply lime according to the results of soil tests.

These soils generally require moderately large amounts of
lime in the first application,

Capability unit IHle—4

In this nnit ave deep, moderately sloping soils that are
moderately well drained. The soils overlie shale, sand-
stone, gneiss, and schist. They have moderate permeabil-
ity in the surface layer and moderately slow permeability
in the subsoil. The amount of moisture they hold avail-
able to plants is moderate to high, The soils are mod-
erately acid and are moderate in natural fertility. They
are moderately evoded, The lower part of the subsoil iIs
generally fine textured and impedes the downward move-
ment of water and the penetration of roots. As the resnlt
of seepage, most of these soils are wet and ave slow to dry
in spring. The following soils are in this unit:

Comly silt loam, 8 to 15 percent slopes, moderately eroded.
Glenville silt loam, 8 to 15 percent slopes.

Glenville silt loam, 8 to 15 percent slopes, moderately croded.
Readington silt loam, 8 to 15 percent slopes, moderately eroded.

These soils are suited to corn, small grains, birdsfoot
trefoil, and other farm crops that ave commonly grown.
They are not, well suited to alfalfa, potatoes, or other crops
that, will not, tolevate a temporarily high water table.
Using a rotation of low intensity, contour stripcropping,
and diversion terraces, and also keeping tillage to a mini-
mum will help to control erosion. The soils can also be
protected by returning crop residues to the soil or grow-
Ing a cover crop after a row crop. Apply the proper
amounts and kinds of fertilizer, and apply lime according
to the results indicated by soil tests. These soils generally
require a moderately large amount of lime in the first
application.

Capability unit Illw-1

In this unit ave nearly level, somewhat poorly drained
to very poorly drained soils that have a slowly permeable
subsoil. These soils are in low areas, in depressions, and
along drainageways. The areas are small and ave within
areas of better drained soils. The soils are medium acid
to nearly nentral, and they have high natural fertility.
Erosion is generally not a problem. Seepage from the
higher slopes and a high water table keep the soils water-
logged for long periods. The Woodglen soils arve wet, dur-
g practically all of the year. The following soils are
in this group:

Bedford and Lawrence silt loams, 0 to 3 percent slopes.
Jedford and Tawrence silt Toams, 3 to 8 percent slopes.
Melvin silt loam, Yocal alluvium, 0 to 3 percent slopes.
Melvin silt 1oam, loeal alluvium, 3 to 8 percent slopes.
Woodglen silt loam, 0 to 3 percent, slopes.

Woodglen silt Toam, 3 to 8 percent; slopes.

Lf these soils are not drained, they are probably best
suited to hay or to pasture containing birvdsfoot trefoil.
If they ave used for row crops, use tile drains or bedding
to provide drainage. Diversion terraces can he used to
protect them from runoft from other areas. Delay using
the areas for pasture until the soils have dried enongh to
prevent damage by trampling. To get high yields of
forage, add the proper kinds and amounts of fertilizer
and apply lime according to the needs indicated by soil
tests,
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Capability unit 11Iw-2

Tn this unit are nearly level, poorly drained soils of
flood plains. These soils are medium acid to nearly nen-
tral, and they are moderate to high in natural fertility.
Erosion is not a problem. "The soils ave on the lower parts
of flood plains. They are subject to frequent overflow, but
crops are seldom damaged by flooding. These soils have
a permanent high water table unless they are drained.
The following soils ave In this unit:

Atkins silt loam.
Atking silt loam, local alluvium, 0 to 3 percent slopes.
Melvin silt. loam.

If these soils are not drained, they arve probably best
suited to hay or to pasture containing bivdsfoot trefoil.
Drainage is required hefore cultivated crops can be grown.
The content of organic matter can be kept high and good
soil structure can be maintained if a rotation of medium
intensity is used, tillage is kept to & minimum, cover crops
are grown, and the proper kinds and amounts of fertilizer
are added. Leave crop vesidues standing on the soils
throughout the winter. Apply lime according to the needs
indicated by soil tests.

Capability unit 1Ve-1

In this unit are moderately sloping to moderately steep,
well-drained soils on material from limestone and basic
rocks, Most, of the soils are deep, but the Ryder soil is
moderately deep. These soils have moderate permeability
in the surface layer and moderate to moderately slow
permeability in the subsoil. They hold a moderate to large
amount of moisture available for plants to use. The solls
are medium acid to nearly neuntral and are moderate to
high in natural fertility. They are moderately to severely
eroded. The following soils are in this unit:

Duffield silt loam, 15 to 25 percent slopes, moderately eroded.
Made land, limestone material, 8 to 25 percent slopes.
Montalto silt loam, 8 to 15 percent slopes, severely eroded.
Montalto silt 1oam, 15 to 25 percent, slopes, moderately eroded.
Murrill gravelly loam, 8 to 15 percent slopes, severely eroded.
Ryder silt lonm, 8 to 15 percent slopes, severely eroded.
Washington silt loam, 8 to 15 percent slopes, severely eroded.
Washington silt loam, 15 to 25 percent slopes, moderately
eroded.

These soils are suited to corn, small grains, alfalfa, and
other commonly grown farm crops, and they are also
suited to orchards. Because of the strong slopes and haz-
ard of erosion, however, these soils should be cultivated
no oftener than once in every 4 or 5 years. The soils are
well suited to mixtures of grasses and legumes. They can
also be protected by turnimg under crop residues and using
contour striperopping and diversion terraces. These soils
need to be fertilized and limed according to the needs in-
dicated by soil tests.

Capability unit 1Ve-2

In this group are deep, moderately sloping to moder-
ately steep, well-drained soils on material from granite,
gneiss, and shale. These soils have moderate to moder-
ately rapid permeability. They hold a moderate amounnt
of moisture available for plants to use. The soils are
medium acid, and they are moderate in natural fertility.
Some of the soils are only slightly eroded, but in others
erosion has been moderate or severe. The following soils
are in this unit.:
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Chester gravelly silt loam, 8 to 15 percent slopes, severvely
eroded.
Chester gravelly silt loam, 15 to 25 percent slopes,
Cheslx]ar 1gravelly silt loam, 15 to 25 percent slopes, moderately
eroded.
Made land, granitic material, 8 to 25 percent slopes.
Made land, shate material, 8 to 25 percent slopes.
Norton silt loam, 13 to 25 percent slopes, moderately eroded.
These soils are suited to corn, small grains, alfalfa, and
other farm crops that are commonly grown, but they are
better suited to perennial hay. They ave also suited to
orchards. Contour stripcropping, diversion terraces on
slopes of as much as 15 percent, and tillage only once every
4 or 5 years when reseeding for hay will help to control
erosion. Apply lime and fertilizer according to the needs
indicated by soil tests. The soils generally require moder-
ately Iarge amounts of lime in the Rrst application.

Capability unit 1Ve-3

In this unit are moderately deep to shallow, moderately
sloping to moderately steep, well-drained soils on material
from granite, quartzite, gneiss, sandstone, and shale.
These soils have moderate to rapid permeability. The
amount of moisture they hold available to plants is low
to very low. The soils are medium acid to strongly acid
and moderate to low in natural fertility. They are
moderately to severely eroded. The following soils are
in this unit:

Brandywine loam, 8 to 15 percent slopes, severely eroded.

Brandywine loam, 15 to 25 percent slopes, moderately eroded.
Fleetwood gravelly loam, 8 to 15 percent slopes, severely

eroded.

Fleebwood gravelly loam, 15 to 25 percent slopes, moderately
eroded.

Klinesville shaly silt loam, 8 to 15 percent slopes, moderately -
eroded.

Montevallo channery silt loam, 8 to 15 percent slopes, moder-
ately eroded.

Penn shaly silt loam, 8 to 15 percent slopes, severely eroded.

Penn shaly gilt loam, 15 to 25 percent slopes, moderately
eroded.

Trexler shaly silt loam, 8 to 15 percent slopes, severely eroded.

Trexler shaly silt loam, 15 to 25 percent slopes, moderately
eroded.

Trexler shaly silt loam, moderately shallow, 8 to 15 percent
slopes, severely eroded.

Trexler shaly silt loam, moderately shallow, 15 to 25 percent
slopes, moderately eroded.

Becanse of the hazard of further erosion, the soils of
this unit are better snited to hay, small grains, or orchards
than to row crops. The areas can be cultivated oceasion-
ally to help in establishing new seedings. Contour strip-
cropping, diversion terraces, and grassed waterways are
needed on slopes that are longer than 300 feet to help
control erosion and to conserve moisture. Applying ade-
quate lime and fertilizer will help to keep the grass and
legumes growing vigorously.

Capability unit I'Vw-1

In this unit are nearly level to moderately sloping,
poorly drained soils that have a slowly permeable subsoil.
These soils are at the heads of narrow streams, in depres-
sions, and in other low areas. They are medinm acid
and are moderate to low in natural fertility. Hrosion
is generally not a problem, but in some places the large
amount of water from higher areas is likely to cause
moderate erosion. Because of seepage and a permanent
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high water table, these soils are waterlogged most, of the
time. The following soils ave in this unit;

Croton silt loam, 0 to 3 percent slopes,

Croton silt loam, 3 to 8 percent slopes.

Shelmadine sile lonm, 0 to 3 percent slopes.

Shelmadine silt toim, 8 to 8 percent. slopes. ]

Shelmadine silt lonm, 3 to 8 percent slopes, moderately eroded.

Shelmadine silt loam, 8 to 15 percent slopes, moderately

eroded.

These soils are suited to bivdsfoot trefoil, timothy, and
other crops that tolerate wetness. They are probably
hest used for hay, bat a cultivated crop can be grown oc-
casionally if open drains, hedding, or similar surface
drains arve provided. Applying adequate amounts of lime
and fertilizer will lengthen the life of a stand of forage
plants.  Apply lime and fertilizer according to the needs
mdicated by soil tests.

Capability unit V-1

In this wnit are deep, nearly level to gently sloping,
poorly drained soils that ave slowly permeable.  The soils
occupy low aveas in the uplands,  They have moderate to
Jow available moisture-holding capacity and are medium
acid and moderate in fertility. The soils remain wet
throughout much of the year, and the wetness is difficult
to remedy withont major reclamation. The sloping soils
arve subject to erosion.  All of the soils are sticky when
wel, are very hard when dry, and are easily compacted
by livestock or machinery. - Their use is limited largely
to pasture, woodland, and wildlife. The following soils
are in this unit:

Worsham silt loam, 0 to 3 percent slopes.

Worsham silt loam, 0 to 3 percent slopes, moderaiely eroded.
Worgham silt lonin, 3 £o 8 percent slopes. )
Worsham silt loam, 3 to 8 percent slopes, moderately eroded.

These soils can be used for pasture consisting of plants
that tolerate wetness. Tmproving drainage, maintaining
a high content of organic matter, and adding to the sup-
ply of plant nutrients will help increase the use of the
soils.  In some places diversion terraces and open dvains
can be used to improve drainage. In fhe level and
nearly level arveas, bedding can he used. Tile drains ave
generally impractical to use, because of the heavy, im-
permeable subsoil.

Capability unit Vie-1

In this unit are moderately steep to steep, well-drained
soils on matevial from gneiss, shale, and limestone. Most
of the soils ave deep over bedrock, but the Ryder soil is
only moderately deep. In all of the soils, permeability
is moderate in the surface layer and moderately slow in
the subsoil.  The amount of available moisture is mod-
erate. The soils are medium acid to nearly neutral and
are moderate in natural fertility. I'hey are moderately
to severely eroded. The following soils are in this unit:

Chester gravelly silt loam, 15 to 25 percent slopes, severely
evoded.

Chester gravelly silt loam, 25 to 85 percenf slopes.

Chester gravelly silt Toam, 25 to 35 percent slopes, moderately
eroded.

Duflield silt Toam, 15 to 25 percent slopes, severely eroded.

Duflield silt lonm, 25 to 35 percent, slopes, moderately eroded.

Montalto silt loam, 15 to 25 percent slopes, severely eroded.

Ryder silt lonm, 15 to 25 percent slopes, severely eroded.

Trexier shaly silt loam, 15 to 25 percent slopes, severely
eroded.
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These soils are suited to bivdsfoot trefoil, hluegrass,
and similar crops that provide ground cover. They are
probably best suited to pasture or to use as woodland.
Reseeding the pastures in narrow contour strips will help
to control erosion. Fertilizing the soils properly and
adding Time will lengthen the life of the stands of forage
plants.  Apply lime and fertilizer according to results
indicated by soil tests. Moderately large amounts of lime
ave generally needed in the fivst application.

Capability unit Vie-2

In this unit are moderately deep to shallow, well-
drained soils on material from quartzite, gneiss, sandstone,
and shale.  Most of the soils are moderately steep to steep,
but the severely eroded Montevallo soil has only moderate
slopes.  All of the soils have moderate to rapid permeabil-
ity.  The amount of moisture they hold available to plants
is low to very low. These soils are medium acid to
strongly acid and are moderate to low in natural fevtility.
They are moderately to severely eroded. The following
soils are in this unit:

Brandywine loam, 15 to 25 percent slopes, severely eroded.

IPleetwood  gravelly loam, 15 to 25 percent slopes, severely
eroded.

Fleetwaood gravelly loam, 23 to 35 percent slapes, moderately
eroded.

Montevallo channery silt loam, 8 to 15 percent slopes, severely
eroded.

Montevallo channery silt Toam, 15 to 25 percent. slopes, moder-
ately eroded,

Penn shaly silt loany, 15 to 25 percent slopes, severely eroded.

Penn shaly silt loam, 25 to 40 percent slopes, moderately
eroded,

Trexler shaly silt loam, moderately shallow, 15 to 25 percent
slopes, severely eroded.
exler shaly sill loam, moderately shallow, 25 to 35 percent

slopes, moderately eroded.

These soils are suited to hirdsfoot trefoil, bluegrass,
and similar crops that provide ground cover. They arve
probably hest suited to pasture or to use as woodland, but
m some summers there may be insufficient, moisture for
pasture plants.  Reseeding the pastures in navrow confour
strips will help to control erosion and will also help to
vetain moisture for new seedings. TFertilizing the soils
properly and adding lime will lengthen the life of the
stands of forage plants. Apply lime according to the
needs indicated by soil tests. Yields are likely to be Jow
in dry years because of the small amount of moisture held
in the soils.

Capability unit VIs-1

In this unit are deep to moderately deep, gently sloping
to moderately steep, moderately well drained and well
drained soils that ave very stony. These soils developed
in material from granite, quarvtzite, sandstone, and din-
base. They have moderate to moderately rapid permea-
bility and hold a moderate to large amount of moisture
available to plants.  These soils are strongly acid to me-
dium acid. Krosion is generally not a problem, because of
good ground cover. The following soils are in this unit:

Buchanan very stony loam, 0 to 8 percent; slopes.
Buchanan very stony loam, 8 to 25 percent, slopes,
Chester very stony silt loam, 0 to 8 percent slopes.
Chester very stony silt Toam, 8 to 25 percent slopes.
Tlectwood very stony loam, 0 to 8 percent; slopes.
TMeefwood very stony loam, 8 to 25 percent slopes,
Laidig very stony loam, 0 to 8 percent slopes.

Laidig very stony loam, 8 to 25 percent: slopes.

l
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Montalto very stony lonm, 0 fo 8 percent slopes,

Montalto very stony loam, 8 to 25 percent, slopes.
Montevallo very rocky silt loam, S to 25 percent slopes.
Murrill very stony loam, 0 to 8 percent slopes.

Murrill very stony loam, 8 to 25 percent slopes.

Becanse of the many large stones, these soils ave suited
only to pasture or woodland. Where it is feasible to use
lght farm equipment, stands of mature bluegrass and
whiteclover ought to be fertilized and limed. L\pply lime
according to the needs indicated by soil tests. Control of
weeds and brush may be difficunlt.  Cleared areas that ave
nof, being used for pasture should probably be used for
trees.

Capability unit VIle-1

In this unit ave steep to very steep, well-drained soils
on material from gneiss, diabase, and limestone. All of
the soils, except the J\)clu soil, ave deep over bedrvock,
bt the I\y(]cr soil is only moderately deep.  In all of the
soils, permeability is moderate in the surface layer and
moderately slow in the subsoil. The soils hold & moderate
amouni, of moisture available for plants. They ave
medium acid to nearvly neutral and are moderate in natural
fertility. Trosion is moderate to severe. T'he following
soils ave in this unit:

Chester gravelly silf loam,
eroded.
Duflield silt loam,

Montalto silt lo:un
Ryder silt Toan, 23 to

25 to 3% percent slopes, severely

35 (o .n percent stopes, moderately eroded.
2 35 percent slopes, severely eroded.
5 percent slopes, severely eroded.

n M 0y, . Lty . . . . )

L'he soils of this unit ave too steep and evoded to be used
for cultivated crops ov pasturve. They ave faivly well
suited, however, to growing trees and fo use as habitats for
wildlife. The .110(15 require protection from fire and graz-
ing if best yields of timber are to be obtained. Selcct ve
cuH,mg and improvement eutting will improve the quality
and quantity of the timber. Plantations of trees should
be thinned and pruned in accordance with the recom-
mendations of a professional forester. The soils in this
unit also can be used for trees and shrubs to provide food
and cover for some kinds of wildlife.

Capability unit VIle-2

In this group are shallow to moderately deep, steep to
very steep, well-drained soils on matervial from quartzite,
gneiss, shale, and sandstone.  The soils have moderate to
rapid permeability. The amount of moisture they hold
available for plants is low to very low. 'The soils are
medinm acid to strongly acid and are moderate to low in
natmral fertility.  They are moderately to severely eroded.
The following soils ave In thisunit:

Brandywine loam, 25 to 35 percent slopes, severely eroded.

Klinesville shaly silt loam, 15 to 25 percent slopes, severely
eroded.

Klinesville shaly silt loam, 25 to 35 percent slopes, severely
eroded.

Montevallo channery silt loam, 15 to 2
eroded.

Montevallo channery silt loam, 25 to 35 percent slopes, mod-
erately croded.

Montevallo channery silt Ioam, 25 to 35 percent slopes, severely
eroded.

Montevallo channery silt loam,
erately eroded.

Montevallo channery silt loam, 35 to G0 percent slopes, severely
eroded.

Penn shaly silt loam, 25 to 40 percent slopes, severely eroded,

Arexler shaly silt loam, moderately shallow, 23 to 35 percent
slopes, severely eroded.

3 percent slopes, severely

35 to 60 percent slopes, maod-
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Because of their steep slope and severe erosion, the soils
of this unit are not suitable for farming. 'l‘])ey are only
fair for timber because of their low moistuve- holding
capacity. Trees ought to be planted on the sites that have
heen cleaved. The trees need protection from fire, and the
areas should be fenced to protect them from grazing.
Selective harvesting and improvement cuiting Wil in-
crease the quality of the stands. The soils in this unit
also can be used for shrubs to provide food and cover for
some kinds of wildlife,

Capability unit VIIs-1

In this unit are steep to very steep, deep, well-drained
soils that are very stony. These soils dev dopul in ma-

terial from s]m]e, granite, gneiss, and quartzite. They
have moderate permeability. The amount of moisture
they hold available for plants is moderate to high.  These

soils are medium acid and are moderate in natural fertility.
Unless they are cleared of trees and stones, erosion is gen-
erally not a problem. The following soils ave in this
unit:

Chester very stony silt loam, 25 to 50 percent slopes.

Kleetwood very stony loam, 25 to 60 percent slopes.

Montalto very stony loam, 25 to 35 percent slopes.

Montevallo very rocky silt loam, 25 to 63 percent slopes.

The soils of this unit are too steep and stony for agri-

enltural use, and, generally, removing the stones does Tot
pay. The arveas "should he kept in llees, and arveas that
are open ought to be planted to trees or shrubs. Logging
is diflienlt 1n places on these soils.  Selective (,uumﬂ of
the trees is probably the best method to maintain a con-
tinnous stands of productive trees and to maintain a good
cover on the soils,

Capability unit VIIs-2

In this unit are poorly drained to very poorly drained,
nearly level to gently sloping, stony soils on material from
sandstone, gnelss, and shale. These soils are at the bases
of slopes and in depressions. They ave strongly acid and
are low in natural fertility, Becanse of the high water
table and seepage from higher arveas, the soils ave satnrated
most of the time. The fo”owmn soils ave in this unit:

Andover very stony sandy loam, 0 to 8 percent slopes.

Croton very stony loan, 0 to 8 percent slopes.
Woodglen very stony silt loam, 0 to 8 percent slopes.

The soils of this unit are faivly well suited to trees, but
they are less productive than well-drained soils. They are
web, in spring, and, as a vesult, it, is diflicult to move equip-
ment and lc)rrs over them. 'Trees should be cut select ively,
and cultmfrs ought to be made to improve the stands.
Small arveas can be planted to trees and shrubs to provide
food and cover for wildlife. The district forester should
be consulted to help develop a plan for managing the areas
for trees.

Capability unit VIIis-1

This unit consists of extremely stony Iand types and of
gravel pits and slate dumps. I'he aveas are not suitable
For the commercial production of crops, grasses, or woody
plants. Most of the acreage consists of steep talus slopes
and of rock outerops and gravel bars along the large
streams. The following Tand types are in this unit:

HExtremely stony land.
Riverwagh,
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These land types are too stony for adequate crops of
timber or are likely to be flooded. The best use of the
areas is probably for watershed protection and recreation.
The vegetation should be managed to produce an occa-
sional havvest of trees, to provide food and cover for wild-
life, to prevent erosion, and for its esthetic value.

Productivity Ratings of the Soils

Table 1 shows estimated productivity ratings for repre-
sentative field crops grown in the county. It also gives
suitability ratings for certain specialized crops, fruit trees,
and permanent pasture,

Tach productivity rating indicates the estimated pro-
ductivity of the soil for a particular crop in relation to a
standard index of 100. The standard index represents the
average acre yield obtained on the most productive soils
in the county. The average acre yield represented by the
standard index is given at the head of the column for each
crop. The average yield figures are based on the yield of
the crop during an average growing season when rainfall
has been adequate and other climatic conditions have been
normal.

The productivity ratings are given for two levels of
management. In columns A arve ratings to be expected
under the prevailing management. These ratings are

TasLe 1L.—Estimated productivity ratings for

[Productivity indexes in columns A are for common management; ratings in columns B are for improved

Corn (100=90 bu. Wheat (100=40 bu. [Potatoes (100=450 bu.
per acre) per acre) per acre)
Soil
A B A B A B
Atkins silt loam e (61 PRRURURRIPH [SOUIISpII (U [P
Atkins silt loam, local atluvium, 0 to 3 percent slopes__ .. _____|.______.___ 60 |- e e |
Bedford silt loam, 0 to 3 percent slopes_ .- _______ 75 120 55 [ 2 N I
Bedford silt loam, 3 to 8 pereent slopes. .o ____.______. 75 115 50 70 e
Bedford silt loam, 3 to 8 percent slopes, moderately eroded____ .. 70 110 45 [0 T P F
Bedford and Lawrence silt loams, 0 to 3 percent slopes_ .- ..___ 65 100 55 4 20 P
Bedford and Lawrence silt loams, 3 to 8 pereent slopes. .. ... __ 65 95 50 (O P I
Brandywine loam, 3 to 8 percent slopes, moderately croded_ .. __ 60 70 70 OO ||
Brandywine loam, 8 to 15 percent slopes, moderately eroded___ _ 55 70 65 80 o e
Brandywine lonm, 8 to 15 percent slopes, severely eroded. ______ 55 65 50 0 R I
Brandywine loam, 15 to 25 pereent slopes, moderately eroded . - o _ |- . _|o . ___.. 45 75 | e
Brandywine loam, 25 to 35 pereent slopes, severely eroded - - o | oo | e e e
Buchanan gravelly loam, 3 to 8 percent slopes_ ... __________ 65 05 55 [ I P O
Buchanan gravelly loam, 3 to 8 percent slopes, moderately eroded 60 90 50 TO e e
Buchanan very stony loam, 0 to 8 percent slopes_ .- o |o oo e et e et e e
Buchanan very stony loam, 8 t0 25 percent slopes. .o - - o oo |oo oo oo e e e e e
Chester gravelly silt loam, 0 to 3 percent slopes, moderately 95 125 90 125 100 135
eroded.
Chester gravelly silt loam, 3 to 8 percent slopes.__ ... ._______ 85 125 83 120 95 125
Chester gravelly silt loam, 3 to 8 percent slopes, moderately 80 120 75 115 85 120
eroded.
Chester gravelly silt loam, 3 to 8 percent slopes, severely eroded. 75 110 70 105 70 90
Chester gravelly silt loam, 8 to 15 percent slopes__._.__________ 80 110 80 105 70 90
Chester gravelly silt loam, 8 to 15 percent slopes, moderately 80 105 70 105 70 85
croded.
Chester gravelly silt loam, 8 to 15 percent slopes, severely eroded . . 75 100 G5 100 60 8]0
Chester gravelly silt loam, 15 to 25 pereent slopes_ - |ocmmcoofanaoaoo0 70 100 | ..
Chester gravelly silt loam, 15 to 25 percent slopes, moderately |- .| ... ..__ 65 05§ e
eroded.
Chester gravelly silt loam, 15 to 25 percent; slopes, severely eroded . |- o - oo | oo e e oo
Chester gravelly silt loam, 25 to 35 percent slopes. - - . | o oo e o e et e e
Chester gravelly silt loam, 25 to 85 percent slopes, moderately |- - oo e oo e e e e e e
eroded.
Chester gravelly silt loam, 25 to 35 percent slopes, severely eroded_.|- - . . oo~ o e oo e e e
Chester very stony silt loam, 0 to 8 percent slopes. - - - e e et e ot e e e
Chester very stony silt loam, 8 to 25 percent slopes_ - _ . L |eo oo oo | mm e e e
Comly silt loam, 0 to 3 percent slopes. _ o _____________._._ 65 75 40 (410 SN (I
Comly silt loam, 3 to 8 percent slopes_ - - oo ... 60 90 45 68 |-
Comly silt loam, 3 to 8 percent slopes, moderately eroded_______ 55 90 40 L% T R
Comly silt, loam, 8 to 15 percent slopes, moderately eroded______ 50 80 45 (67, T S AN
Croton silt loam, 0 to 3 percent slopes. - .. o |aiaaanaaa- {31 T RO ROV IO TR
Croton silt loam, 3 to 8 percent slopes. o . oacoaiio.n L4150 ROV FOUUD RO EPS U F U
Croton very stony loam, 0 to 8 percent slopes . _ - _ e mme et c i mmmcce e e e e
Duflield silt loam, 0 to 3 percent slopes, moderately croded..__.__ 100 135 100 125 80 135
Duflield silt loam, 3 to 8 percent slopes, moderately eroded._..__ 95 130 90 115 70 125
Duflield silt loam, 8 to 15 percent slopes, moderately eroded. ... 90 130 85 105 70 125

See footnote at end of table,
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based on records of yields obtained duving an average
growing season and under management presently prac-
ticed by most of the farmers in the county., In columns
B are ratings that indicate yields that may be obtained
in an average season when improved management is used.

An index of 50 indicates that the soil is only half as
productive for the specified crop as a soil with a standard
index of 100. By fertilizing heavily or by using other in-
tensive management, an index of more than 100 can be ob-
tained for the better soils. Duffield silt loam, 0 to 8 percent
slopes, moderately eroded, for example, has a rating of 100

for most crops listed.

Consequently, under the prevail-
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average yields per acre of 90 bushels of corn, 40 bushels of
wheat, and 4.0 tons of alfalfa. Under improved manage-
ment this soil has an estimated productivity rating of 135
for corn, 125 for wheat, and 120 for alfalfa. This means
that yields per acre under improved management would
equal 121 bushels of corn or 50 bushels of wheat, grown
for grain, and 4.8 tons of alfalfa. No ratings ave given in
table 1 for soils that are not suited to a particular crop
or for soils where yields would be very low.

The estimates are based largely on interviews with farm-
ers and on observations of representatives of the Soil Con-
servation Service, the Ixtension Service, and other
agricultural workers who have had experience with the

ing level of management, the farmer can expect to obtain

spectfied crops under two levels of management *
management.

soils and crops of the county.

Dashes indicate the erop specified is not commonly grown or the soil is not suited to it]

Hay
Pasture of bluegrass

Alfalfa Red clover and (100=2.4 tons Apples ! Peaches !

(100=4.0 tons timothy mixture per acre)

per acre) (100=3.0 tons

per acre)

A B A B A B A B A B
____________________ GO 100 75 110 | e e eeaea
________________________________________ 65 | 2 Y FED RO ARSI

60 100 60 85 90 128 | |t

55 100 55 80 85 121 | e

50 95 50 75 80 8 I T PO USRI NURURR DRI
____________________ [{{1] 95 90 128 e
____________________ 55 85 85 120 | o oo e

65 95 60 75 65 90 | Fair______. Good .- . _..... Fairo . __. .. Good.

60 80 55 65 60 85 | Poor.______ Taiv_ . _______. Poor.______ Fair.

50 70 45 60 40 65 | Poor._____._ Fair. .. _____._ Poor.._.__. Fair.

50 75 55 60 45 70 | Poor_______ Fair. e __
________________________________________ 40 (115 308 PR SN URERN SRR
____________________ 80 90 80 L T U FE ST (NN
____________________ 75 85 70 105 |n oo e e e e | e
________________________________________ 75 85 (e e
________________________________________ 65 80 |- e

100 120 100 110 95 120 | Fair. . _____ Good.___.______ Fair. . _____ Good.

95 115 90 110 75 115 | Fair_ . _____ Good. . _______ Pair. . ____. Good.

90 105 70 105 55 105 | Fair_____._ Good. - ._.___. Fair. . ___._ Good.

80 95 55 100 50 100 | Fair_______ Good. .. _.__._.. Fair. .. ___ Good.

80 100 60 120 65 110 | Fair_______ vood. ... _ Fair__ _._.. Good.

75 95 55 100 60 105 | Fair_o______ CGood__._.___.____ Fair__..___ Good.

65 85 45 95 50 90 | Fair______. Good . ___..._. Fair__ ... .. Good.

65 80 40 90 45 85 | Fair.______ Good. - | .

60 75 40 85 40 75 | Fair_._____ Good .o ..
________________________________________ 35 [T S N ORI, AR
________________________________________ 40 £ 25 P FE U NEUURU) NN
........................................ 35 [57; T8 U IR Y M
________________________________________ 60 00 | e e
________________________________________ 50 - Z0 (N PO [
____________________ 60 95 80 100 |- o e e -
____________________ 60 90 75 OB [ | e
____________________ 60 85 65 88 | e e e
____________________ 50 70 55 4 T P TR FIO
____________________ 55 90 70 18O NS SRR S
____________________ 45 85 65 95 | oo e e e
________________________________________ 65 £ 0 O PSS U RN FUURU

100 120 80 110 63 115 | Good__._...] Excellent_______ Good____..| Ixcellent.,

75 115 60 105 60 110 |} Good.__.___} Bxecellent_______ Good.___._} Iixcellent.

70 110 55 100 55 100 | Good_____. Excellent___.___ Cood._____ Excellent.
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Tanve I—Lstimaled preductivity ratings for specified

Corn (100=90 bu. Wheat (100=40 bu. [Potatocs (100=450 bu.
per acre) per aere) per acre)
Soil
A R A B A B
Dufficld silt lonm, 15 to 25 percent, slopes, moderately eroded__ - 84 123 82 100 67 120
Duffield silt loam, 15 to 25 percent slopes, severely eroded - - - o 1. oo | oo e e e e
Dufficld silt loam, 25 to 35 percent slopes, moderately eroded o | o e e e
Duflield silt loam, low clay variant, 0 to 3 percent slopes.___.___ 100 135 100 125 80 135
Duflield silt loam, low elay variant, 0 to 3 percent slopes, moder- 95 135 95 120 80 135
ately croded.
Duflicld sitt loam, Yow clay variant, 3 to 8 percent slopes________ 90 130 00 120 75 130
Duffield silt loam, low clay variant, 3 to 8 percent, moderately 85 125 90 115 70 125
eroded.
Lk silt loam, 0 fio 3 percent slopes_ .- o Lo oo 100 1356 100 125 80 135
Fleetwood gravelly lonm, 3 to 8 percent slopes, moderately eroded. €5 95 5h 75 65 110
Fleetwood gravelly lonm, 8 to 15 percent slopes, moderately 65 90 50 70 65 110
eroded.
Fleetwood gravelly loam, 8 to 15 percent slopes, severely eroded. 60 90 45 65 60 105
Fleetwood gravelly loam, 15 to 25 percent slopes, moderately |- .| _________ 45 65 ||l
eroded.
Tleetwood gravelly loam, 15 to 25 percent slopes, severely eroded |- | |ooo || ...
Fleetwood gravelly loam, 25 to 35 percent slopes, moderately |- | oo
eroded.
Glenville silt loam, 0 to 3 percent slopes_ . o ____________. 65 120 40 ST P
CGlenville silt loam, 0 to 3 percent slopes, moderately eroded___ - 60 115 40 710 I ) PR S
Glenville silt lonm, 3 to 8 pereent slopes_ ... _________ 60 115 45 65 .
Glenville silt loant, 3 to 8 percent slopes, moderately eroded__. .. 60 110 40 57 2 P
Glenville silt loam, 8 to 16 pereentslopes . _ oo . ___.__ 55 110 50 TO oo e
Glenville silt lonm, 8 to 15 percent slopes, moderately eroded - . - 50 105 45 65 || .
Huntington silt loam o oo oo 95 135 75 105 (oo oL
Klinesville shaly silt loam,; 3 to 8 percent slopes, moderately 60 80 55 75 65 105
croded.
Klinesville shaly silt lonn, 8 to 15 percent slopes, moderately G0 80 45 70 60 105
croded.
Klinesville shaly silt loam, 15 to 25 percent slopes, severely |- | oo oo oo e oo e
eroded.
Laidig gravelly lonm, 3 to 8 percent slopes, moderately eroded.___ 75 105 70 105 70 85
Laidig very stony lonm, 0 to 8 pereent slopes. - | oo | e
Laidig very stony loamn, 8 to 25 pereent slopes_— - o oo e L
Lindside silt lonm_ L aaoan 65 135 40 15175 20 A I
Melvin silt loam._ e A2 (RO S (RO I
Melvin silt loam, local alluvium, 0 to 3 pereent slopes_ .. ___[________._ 0 PO RN (RS URII KR
Melvin silt loam, local alluvium, 3 to 8 percent slopes_ _ - . ___|o____.____ 0 e e e e
Monongahela silt loam, 0 to 3 percent slopes_ - ... ___ 65 100 55 2 T I D
Monongahela silt lonm, 3 to 8 percent slopes, moderately eroded. 65 95 A0 I R (I
Montalto silt loam, 3 to 8 percent slopes, moderately eroded. .- - 80 120 75 110 85 115
Montalto silt loam, 8 to 15 percent, slopes, moderately eroded__ . 75 115 65 100 80 110
Montulto silt loam, 8 to 15 pereent glopes, severely eroded - .|| ... _ 55 122 T P I
Montalto silt lonm, 15 to 25 percent slopes, moderately eroded_ _|- .. | _______ 55 L2 15 I IE IR,
Montalto silt loam, 15 to 25 pereent slopes, severely eroded . oL . oo |0 oo e e e e
Montalto very stony loam, 0 to 8 percent slopes . || e el
Montalto very stony loam, 8 to 25 pereent slopes. . | o | e e
Montevallo channery silt loam, 3 to 8 percent slopes, moderately 55 70 50 70 40 95
eroded.
Montevallo channery silt loam, 8 to 15 percent slopes, moderately 55 65 45 65 55 95
sroded.
Montevallo channery silt loam, 8 to 15 percent slopes, severely (oo . |o - ._.._.. 40 B0 || .
eroded.
Montevallo channery silt loam, 15 to 25 percent slopes, mode- (oo .. _.___ 40 {51 P
rately eroded.
Montevallo channery silt loam, 15 to 25 percent slopes, severely |- 1o oo e oo e .
eroded.
Murrill gravelly loam, 3 to 8 percent slopes, moderately eroded.- . 85 125 65 105 75 120
Murrill gravelly loam 8 to 15 percent slopes, moderately eroded. - 80 120 50 95 70 120
Murrill gravelly loam, 8 to 15 percent slopes, severely eroded. |- - ____|__.._____. 45 B | e
Murrill very stony loam, 0 to 8 percent siopes. - - . ] e et e e e | e
Murrill very stony loam, 8 to 25 percentislopes_ - | e et e | L
Norton silt loam, 0 to 3 pereent slopes___ .. _______._ 85 130 00 125 05 135
Norton silt loam, 3 to 8 percent slopes, moderately eroded._ .- 85 125 75 110 90 125
Norton silt loanm, 8 to 15 pereent slopes, moderately eroded..__. . 80 120 60 95 85 120

Sec footnote at end of tahle,
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Hay
Pasturc of bluegrass ]
Alfalfa Red clover and (100=2.4 tons Apples ! Peaches !
(100=4.0 tons timothy mixture per acre)
per acre) (100=3.0 tons
per acre)
A B A 3 A B A B A B
61 104 49 93 50 88 | Fair_._____ Cood . oo e ..
50 95 45 90 40 167 T U ISR B
________________________________________ 41 (4 O SN NS
90 120 80 110 65 116 | Good._____ Excellent_______ Cood______ TFxeellent,
85 115 70 110 50 110 | Good.____. Excellent_______ Good______ Excellent,
75 115 65 105 55 110 | Good...____ Excellent_______ Good______ Excellent.
75 110 60 100 50 105 tood. . ... Excellent._____. Good_.___._| Excellent,
75 120 65 110 65 115 | Good. .. ... Excellent_______ Good._.____ Excellent.
60 95 50 90 50 100 | Fairo oo _.___ Good._ . ____.... Fair_o ... Good.
55 85 43 85 45 00 | Fair______. Good. _._._____ Fair. . _____ Good.
50 75 40 80 40 80 | Fair.._____ Good__ o e
50 80 40 80 40 &5 | Fair_o._____ Good - oo
________________________________________ 34
________________________________________ 34
____________________ 65 a5 85
____________________ 60 90 75
.................... G0 21s) 70
..................... 55 !0 40
____________________ h5 75 40
____________________ 50 70 55
____________________ 100 110 100 2
55 85 45 80 50 90 | Fairo ... .. Good. . ..._._.. Fair_______ Good.
50 80 40 80 40 85 | Fair______. CGood_ _ . _______ Fatr_______ Good.
__________________________________________ 30 4> T PN DU IR
65 95 55 98 60 105 | Fairo._____ Good._ . _._____. Fair_ ______ Good.
________________________________________ 50 G0 | e e e
________________________________________ 40 85 | e e
____________________ G0 05 G0 128 e e
____________________ 55 90 75 | 5 T U] PSRN URURURNS BRIPRRRIRI
____________________ 55 90 75 |1 5 T U ISR RIS
_____________________ 65 90 80 LD o e e e
____________________ 14} 100 90 {1 O NN A
____________________ 55 90 85 I U DR DI
70 100 60 100 55 100 | Fairo__ . __ Good__________ Fair_____ .. Good.
65 90 50 95 40 85 | Wuir_ o _____ Good_________. Fair___.__. Gocd.
50 80 45 00 40 75 1 Fair_ o _____ Good . _ e
50 80 45 90 40 75 | Fairo.____. Good . oo,
_________________________________________ 35 [ T S TP RSN
________________________________________ 50 90 | e e e
_______________________________________ 410 00 | oo e
65 80 50 75 40 70 | Poor_______ Faivr_ . ... Paor_.__._.. Fair,
50 65 50 65 40 65 | Poor_.____| Fair.__._____.. Poor_.___.. Fair,
50 55 60 55 30 510 O PO P
55 60 20 60 35 55 | Pooro...__. Fair_ o ..
_________________________________________ 20 A0 ) e e e
80 100 55 100 60 90 tood_ o ____ Excellent___.___ Good.____. Ixcellent.
G0 95 400 90 25 75 | Good.._.__ Excellent_______ Good______ Exeellent.
50 85 35 85 20 65 | Fair. . _____ tood. oo _____] Tair___.__. Good.
________________________________________ 60 Q0 o e e e
________________________________________ 45 [ T PN (R DTSRRI
100 120 100 110 95 120 | Fair_ ______ Good. o ooono_ Fair_______ sood.
75 105 80 100 85 105 | Fairo .. ____ Good . o cemanos Fair_______ Good.
70 95 70 95 7( 90 | Tair. . _____ Good o e e caaet Fair. . _.___ Good
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TasLe 1L.—HEstimated productivity ratings for specified

Corn (100=90 bu. Wheat (100=40 bu. |Potatoes (100=450bu.
per acre) per acre) per acre)
Soil
A B A B A B
Norton silt loam, 15 to 25 percent slopes, moderately eroded - - -\ . ___{.________. 55 Q0 fo e e
Penn shaly silt loam, 3 to 8 percent slopes. . . ... _________ 65 100 75 15 2 DS I
Penn shaly silt loam, 3 to 8 percent slopes, moderately croded. . _ 65 100 70 90 |oc e
Penn shaly silt loam, 8 to 15 percent slopes, moderately eroded_ - 60 95 65 80§
Penn shaly silt loam, 8 to 15 percent slopes, severely eroded_____|_ . ______|.________. 55 6 3 P N
Penn shaly silt loam, 15 to 25 percent slopes, moderately eroded |- ___|._________ 50 £V P
Penn shaly silt loam, 15 to 25 percent slopes, severely eroded . __ ). . | |
Penn shaly silt loam, 25 to 40 percent slopes, moderately eroded . |o oo oo |o oo ool e ]
Philo silt loam_ o ... 65 95 40 60 || .
Readington silt loam, 0 to 3 percent slopes. ... ... ______ 65 95 50 £V P S
Readington silt loam, 3 to 8 percent slopes. ___________________ 60 90 45 (L1 2 P S,
Readington silt loam, 3 to 8 percent slopes, moderately eroded_ _ _ 60 90 45 [S7; 2 R I
Readington silt loam, 8 to 15 pereent slopes, moderately eroded . _ 60 85 40 51 T Y P
Ryder silt loam, 0 to 3 percent slopes_.__ __________________.__. 85 125 80 125 80 135
Ryder silt loam, 3 to 8 percent slopes, moderately eroded_ ______ 80 115 65 105 75 120
Ryder silt loam, 8 to 15 percent slopes, moderately eroded_ . ____ 70 105 50 05 70 120
Ryder silt loam, 8 to 15 percent slopes, severely eroded_ .- .|| ____._. 40 85 || __
Ryder silt loam, 15 to 25 pereent slopes, severely eroded .- _____ |\ oo e T
Shelmadine silt loam, 0 to 3 percent slopes_ __ ... __________|..________ 60 | e e
Shelmadine silt loam, 3 to 8 percent slopes_ __ __ . ______|.c_._____. 60 |. e e e
Shelmadine silt loam, 3 to 8 percent slopes, moderately eroded___|_ .. _______ L3152 [ AU UREN PRSI
Shelmadine silt loam, 8 to 15 percent slopes, moderately eroded_ |- _|_ oo ommooooo oo ||
Trexler shaly silt loam, 0 to 3 percent slopes_._._______________ 85 110 85 120 85 125
Trexler shaly silt loam, 3 to 8 percent slopes, moderately eroded - 80 105 75 115 80 120
Trexler shaly silt loam, 3 to 8 percent slopes, severely erodecd. .- - 75 105 70 105 75 115
_Trexler shaly silt loam, 8 to 15 percent slopes, moderately croded - 75 105 70 1056 75 115
Trexler shaly silt loam, 8 to 15 percent slopes, severely eroded_. o ... | _._____ 65 1315 2 IS S,
Trexler shaly silt loam, 15 to 25 percent slopes, moderately eroded - .- ______|.._______. 65 L5 T P I
Trexler shaly silt loam, 15 to 25 percent slopes, severely eroded_ .| _____|.________. 65 1£7: 2 ISR I
Trexler shaly silt loam, moderately shallow, 0 to 3 percent slopes, 70 100 60 30 70 110
moderately eroded.
Trexler shaly silt loam, moderately shallow, 3 to 8 percent stopes, 65 95 55 75 65 110
moderately eroded.
Trexler shaly silt loam, moderately shallow, 3 to 8 percent slopes, 65 00 50 70 65 105
severely eroded.
Trexler shaly silt loam, moderately shallow, 8 to 15 percent slopes, 65 90 55 70 65 110
moderately eroded.
Trexler shaly silt loam, moderately shallow, 8 to 15 percent slopes, 60 90 50 65 65 110
severely croded.
Trexler shaly silt loam, moderately shallow, 15 to 25 perecent |__________|._________ 40 1515 200 [ SO
slopes, moderately eroded.
Trexler shaly silt lowm, moderately shallow, 15 to 25 pereent slopes, (- - - - oo | oo oo et Ao
severely eroded.
Trexler shaly silt loam, moderately shallow, 25 to 35 percent slopes, |-~ .. o |- oo e
moderately eroded.
Washington silt loam, 0 to 3 percent slopes_ ... ... _____.____. 100 135 80 125 80 135
Washington silt loam, 0 to 3 percent slopes, moderately eroded- _ 95 130 75 120 75 130
Washington silt loam, 3 to 8 pereent slopes_ .. .. _________.__ 90 130 70 115 75 125
Washington silt loam, 3 to 8 percent slopes, moderately eroded. - 85 125 65 105 75 120
Washington silt loam, 8 to 15 percent slopes____ .. ... _._____. 85 125 55 100 75 120
Washington silt loam, 8 to 15 percent slopes, moderately eroded - 80 120 50 95 70 120
Washington silt loam, 8 to 15 percent slopes, severely eroded___ .| .. . _____._ 45 85 |oeceie oo
Washington silt loam, 15 to 25 percent slopes, moderately eroded |- - - ... __|_...._.___ 40 [T R E
Washington gravelly loam, coarse variant, 3 to 8 percent slopes, 85 125 G5 100 75 120
moderately eroded.
Washington gravelly loam, coarse variant, 8 to 15 percent slopes, 80 120 50 95 70 120
moderately eroded.
Wheeling gravelly loam, 0 to 3 percent slopes..__ ... ____... 85 110 80 120 85 125
Wheeling gravelly loam, 3 to 8 percent slopes, moderately eroded. . 80 105 75 115 80 120
Wheeling gravelly loam, 8 to 15 percent slopes, moderately eroded. 80 105 70 105 75 115
Woodglen silt loam, 0 to 3 pereent slopes. - o« ooom oo oo e e
Woodglen silt loam, 3 to 8 percentislopes. _ - .. | e e e
Waorsham silt loam, 0 to 3 percent slopes__.__ Il e
Worsham silt loam, 0 to 3 percent slopes, moderately eroded . - - e |e oo oo e e e e
Worsham silt loam, 3 to 8 percent slopes. .- oo
Worsham silt. loam, 3 to 8 percent slopes, moderately eroded - - - oo oo e oo e e e

! The rating indicates relative suitability of the soil for this erop and is not the standard yield.



crops under two levels of management '—Continued

LEHIGH COUNTY, PENNSYLVANIA

19

Hay

Red clover and

Pasture of bluegrass
(100=2.4 tons

Apples !

Peaches t

(1001:1{;%{1:- timothy mixture per acre)
o ',-l-m;g’“s (100=3.0 tons

per a per acre)

A B A B A B3 A B A B

60 85 65 90 65 85 | Fair____._. vood .. o.ooaoao Fair_______ Good.

75 95 60 85 65 90 | Fair.._____ Good o e Fair______. Good.

65 85 55 80 60 75 | Poor_.__.__._ Faw_ _________. Poor_._.__. Fair

60 90 50 75 50 75 | Pooro_.__.. Fair. . _______ Poor_______ Fair,

55 75 45 70 40 (51 T PR PR URRRIRN R

45 65 40 65 35 L5 T U DR O
________________________________________ 25 L R DRI PP
________________________________________ 15 35 oo e
____________________ 50 85 90 125 b e e e
____________________ 55 95 85 ) B2 T T SURU RO IPR PR
____________________ 50 90 75 | T N PSR PN
____________________ 45 85 65 105 | | e
____________________ 40 80 55 00 | e e

75 120 65 110 65 115 | Qood______ Tixcellent_______ Good_____. Lxcellent.

65 105 50 100 40 90 | Good___.___ Excellent_______ Good. _____| Excellent.

50 95 40 90 25 75 ) Good.___._. Excellent______. Good. .. .__| Excellent.

40 85 35 85 20 65 | TFair_______ Good_ - o |l
________________________________________ 15 55 | Poor_______} Fair_ | ____
____________________ 60 95 65 118 o e e e -
____________________ 55 90 55 105 | e e
____________________ 45 80 40 90 | oo e e
____________________ 40 80 35 T O Sy [, I

80 105 60 106 55 115 | Fair__.____ Excellent_______ Fair__ _____| Excellent.

70 100 55 100 50 105 | Fair_______ Excellent_______ Pair_______ Lixcellent.

60 95 50 95 40 90 | Fair_______ xcellent______. Padr_ ______ Tixceellent.

60 95 50 95 40 90 | Fair___.___. Excellent_____._ TPair_ _ _____ Excellent.

50 85 40 90 30 80 | Fair___.___ Good . - oo

50 85 40 90 30 80 | Fair_._____ Good . . e __

50 85 40 90 30 80 | Fair______. Good - - e

65 100 55 100 60 105 | Fair__.____ Good._ __._.._. Fair_______ Good.

60 a5 50 90 60 100 | Fair_______ Good .. __..___ Fair_______ Good.

50 80 45 80 40 85 | Fajr_______| Good_.__.._.___ Fair_______ Good.

60 85 45 85 45 90 | Tair_ . __.__ Good . - ... Faiv_o______ Good.

50 80 40 80 40 85 | Poor__.__.._ Tair. oo __.. Poor_______ Fair.

45 75 35 70 30 75 | Fairo.._ ... Good. - o |oee_ ..
........................................ 20 65 | Poor...____| Fair___.________| Poor.__.._.__| Fair.
________________________________________ 20 65 | e e

100 120 90 110 65 115 | Good.______ Txcellent.______ Good.._... Excellent.
100 115 80 105 50 105 | Good .o _._. Bxcellento._____ Good...__. Excellent.

95 105 85 105 40 95 | Good.___._ Excellent_ .. ___ Good______ Tixcellent.

920 105 80 100 40 90 { Good___.__ Excellent_ ... Giood.._ ... Excellent.

85 100 75 95 30 85 1000 ..o Excellent___.._. Good. . _.._. Excellent.

80 95 70 90 25 76 | Good____.__ Excellent. ... Good.._... Excellent.

70 90 60 85 20 65 | Fair___.___ Good_ . .___.__ Pair_______ Good.

60 90 50 SO 20 60 | Fair______. Good .. o._..__._ Fair_______ Good.

50 105 50 100 35 90 wood. ... Excellent_._____ Good______ Ixcellent.

35 95 40 90 25 75 | Good_._... Exeellent_______ Cood______ Excellent.

75 105 70 105 55 116 | Fairo______ Excellent. ... _.. Fair_______ Tixcellent.

60 100 60 100 50 105 | Fair______. Excellent_ .. _.__ Fair. ______ Excellent.

55 95 50 95 40 90 | Fair_______ Excellent____... Fair_ .. _ .. Excellent.
________________________________________ 65 100 (oo e
________________________________________ 70 130 | e e e e e
.................... 60 95 65 106 o e e
.................... 50 90 55 05 | e
.................... 55 95 65 110 | e e
____________________ 45 80 55 81 J U USRI PR
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Woodland Uses of the Soils®

Lehigh County oviginally had a dense cover of trees, hut
cleari mo for farms and. cutting for commercial purposes
eliminated the virgin stands of timber. Now, the wood-
lands consist of second- and. thivd- growth stands. Because
of the intensive dev elopment of the avea for agriculture,
less than 25 percent, of the woodland is clagsified as com-
mevctal (78). The principal forest types that make up the
present, woodlands (79) and the proportionate extent of
each follow:

Perecntage of

total wooadluand
n the county

Red 00K oo O
Norvthern red oank predominates; associntes are black
oak, scarlet oak, chestnut oak, and yetlow-poplar.

Sugar maple-beech-yellow bivel oo G
Sngar maple, beech, and yellow birch are the component.
species ; associates are varying admixtures of hasswood,
red maple, hemlock, northern red oak, whife ash, w hite
pine, black chervy, sweet Dbirch, and American elm.

Saw timber makes up approximately 36 percent, of the
acreage in commercial forests. Seedlings, saplings, and
poletimber account for the remainder.

In general, the soils in this county are capable of sup-
pm(,mn a nood growth of red oak, yellow-poplar, and
white pine. At the present, time, however, the stands in
many wooded areas are made up predomin: mﬂy of chest-
nut onk and ved maple. Trees grow slowly on the shal-
low soils and on the deep, poorly ~drained soils.

A Tandowner can encourage the more desirable kinds of
trees to grow in his w oodlands by using good woodland
1\1‘1,11(\%1110111 The soils and the climate ave favor able, and
help in planning a program of \\voodlllnd improvement
can be obtained from local technicians.  How much effort
the landowner is willing to make toward improving his
woodlands probably (lepux(ls on general economic condli-
tions and on the extent of urban (love]nplm,n(h

Studies have been made of the rate at which trees grow
on five soils that are extensive i the county. The Trees
arew on 24 sample plots. The oak-site index obtained
For each of the soils was based on the average height of a
normal stand when the trees were 50 years of age.* Other
soils in the county that have characteristics similar to those
of the soils studied were assumed to have approximately
the same rating. The volume of timber that normal
stands will pm(luce at different ages can be determined
by using this index.

The soils on which trees and associnfed vegetation grow
is the place from which to sbart in managing w ood lands.
Lo help in planning management, for the soils of this
county, soils that have qnnl]m characteristics have been
placed in woodland groups.  T'he soils have been grouped
mainly according to similarity in depth, drainage, and
parent, material. . Each woodland group is described in
the pages that follow. Tistimated vatings of woodland
suitabiliby groups for various factors im pmfumt, to wood-
land use and management are given in table The esti-
mates arve based on Schnur’s «y ield, Stand, ‘m(l Volume
Tables For Fven-Aged Upland Oak Fovests” (13).°

By Veryar C. MIes, woodland specinlist, Soil Conservation
Service.

2 Deseription and location of smmple plots are on file in the State
office of the Soil Conservation Servic ”(llll\hlll}.’.‘ I*a

Fltalic numbers in parentheses l(,t,(,r to Literatnre

lt:cd, P 113,

SERIES 1959, NO. 31

‘T'he kinds of trees that are suitable for planting on the
soils of each woodland group are listed in table 2 in order
of species priority.  The names of native trees that should
be encouraged ave also given.  In addition, suitable species
to grow as Christmas trees ave listed.  Of the species listed
that ave suitable to grow as Christmas trees, the kind that
is hest to plant; (I(Jp(*n(ls upon the mavket, which fluctuates
according to the desirves of buyers.

Sccdhn(r mortality refers to the expected degree of mor-

fality, or Toss of natural seedlings, as mfluenced by the soils

or other factors in the environment. The ratings ave as-
signed with the assumption that nursery stock of proper
Qr mde is properly planted. The ratings used fo indicate
the degree of seedling movtality are s/ar//z,f moderate, and
severe

Ar ll,lnﬂ of slight in the column showing seedling mor-
tality means that bhe site presents no spect in] problems and
that losses would nof, exceed 25 percent of the planted
stock. Normally, satisfactory restocking could he ob-
tained by the first p].anw and natural l'egeneml;ion
would be A(leqnate. A mting of moderate means that
losses of 25 to 50 pmgun ni the seedlings cm be expected.
Some replanting will be needed to (il in openings after
the frst, [)Lmtlng, and natural vegeneration is not always
adequate or timely. A rating of severe means that plant-
mg losses amount to more (Imn 50 percent of the stock
pl(mmd' natural regeneration is not adequate; and a sec-
ond or third planting may be needed.  Also, the seedbed
will requive specml prepavation, and caveful planfing
techniques will be needecd.

Plant, competition vefers to the degree of competition
that can be expected from brush, grass, and undesirable
trees that i invade the planting site.

Ratings in the colnmn showing equipment limitations
refer to the charactevistics of the soils and topographic
features that vestrict ov prohibit the use of equipment that
is commonly used in havvesting trees ov in cultivating o
planting seedlings. bt(mpnws of slope, surface stones
and houlders, and prolonged wetness of the soil are the
principal limitations that vestrict the use of ecquipment on
the soils of T.ehigh County.

The hazard of erosion vefers bo the likelihood of erosion
when the soils are managed according to cuvrently accept-
able practices designed to protect them. The Bazard of
windthrow rvefers to w indfvmness as veflected by the chaa-
acteristics of the soils that control the development, of the
root systems of trees.

Woodland group 1

In this group (see table 2) are deep and moderately
deep, well-drained soils that ave medinm textured. These
soils developed in acid material from schist, gneiss, sand-
stone, shale, slate, and conglomerate. They ave on uplands
and terraces and have slopes of as much as 8§ percent.
The following soils arve in this group:

Chester gravelly silt loam, 0 to 3 percent slopes, maderately
eroded.

Chester gravelly silt: loam, 3 to 8 percent slopes,

Chester gravelly silt loam, 3 to 8 percent siopes,
eroded,

Chester very stony silt loam, 0 to S percent slopes.

Fleetwood gravelly loam, 3 fo S percent slopes,
eroded,

Fleetwood very stony loam, 0 to 8 percent slopes.

Laidig gravelly loam, 3 to 8 percent slopes, moderately eroded.

Laidig very stony loam, 0 to S percent slopes,

muoderately

moderately



LEMHIGE

Norton silt loam, 0 to 3 percent slopes.

Norton silt loam, 3 to S percent slopes,

'rexler shaly silt loam, 0 to 3 percent, sl()pe

Trexler shaly silt l().un 3 to 8 percent slopes, moderately
eroded.

Wheeling gravelly Toam, 0 to 3 percent slopes.

Wheeling gravelly Imnn, 3 to 8 percent slopes, moderately
eroded.

Most of these soils are excellent for timber, but the very
stony Laidig, the Trexler soils, and the v ely stony Fleet-
wood sml, d]LhOll“]) good for timber, are less well suited
than the other soils. Seedling mortality and equipment
limitations are slight on most, of the soils, but, they are
moderate on the very stony Chester, Lmdw, and Kleet-
wood sotils.

moderately eroded.

Woodland group 2

"This group (see table 2) consists of deep and moderately
deep, well-drained soils that are medium textured. The
soils developed in limy material from limestone, dinhase,
and cement, rock. They are on uplands, terraces, and flood
plains and have s]opos of as much as 8 percent. The
following soils arve in this group:

Duflield silt loam, 0 to 3 percent slopes, moderately eroded.

Duffield silt loam, 8 to § percent slopes, moderately eroded.

Duflield silf loam, low clay variant, 0 to 3 percent slopes.

Duffield silt loam, low clay varviant, 0 to 3 percent slopes, mod-
erately eroded.

Duflield silt loam, low clay variant, 3 to 8§ percent slopes.

Duffield silt loam, low clay variant, 8 to 8 percent slopes, mod-
erately eroded.

Nk silt loam, 0 to 3 percent slopes.

Funtington silt loam,

Montalto silt Toam, 3 to 8 percent slopes, moderately eroded.

Montalto very stony loam, 0 to 8 percent slopes.

Murrill gravelly loam, 3 to 8 percent slopes, moderately eroded.

Murrill very stony loam, 0 to 8 percent slopes.

Ryder silt loam, 0 to 3 percent slopes.

Ryder silt loam, 3 to 8 percent slopes, moderately eroded.

Washington gravelly loam, coarse variant, 3 to 8 percent glopes,
moderately eroded.

Washington silt loam, 0 to 8 percent slopes.

Washington gilt; loam, 0 to 3 percent slopes, moderately eroded.

Washington silt loam, 3 to 8 percent slopes.

Washington silt loam, 3 to 8 percent slopes, moderately croded.

Most of these soils are excellent, for timber, buf, the Mur-
rill soils and the very stony Montalto soil, a]ilmlmh good
for timber, are less well suited than the other sm]% MSO
on the very stony Murrill and the Montalto soils, seedling
mortality is moderate and equipment; limitations arve
severe. 'L'he Huntington soil is on flood plains where it
1s flooded occ.nsmnaﬂy The floodwaters recede in Tess than
18 hours.

Woodland group 3

In this group (see table 2) are moderately deep and
deep, severely evoded, well-drained soils that are medium
toxtured. The soils developed in acid material from
shale, sandstone, schist, and gneiss. They are on uplands
and have slopes of as much as 8 percent. The following
soils nre in this group:

Chester gravelly silt loam, 3 to 8 percent slopes, severely
eroded.
Trexler shaly silt loam, 3 to 8 percent slopes, severely eroded.

There are only a few soils in this woodland group, and
the statements in table 2 need no further inferpretation
here.
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Woodland group 4

This group (see table 2) is made up of deep and mod-
erately deep, well-drained soils that are medium textured.
The soils dwdoped in acid matervial from schist, gneiss,

sandstone, shale, slate, and conglomerate. ’l‘hey are on
uplands and terraces and have Q]()])(‘S of 8 to 25 percent.
The following soils ave in this group:

percent, slopes,
moderately

Chester gravelly silt Toam, 8 to 15

Chester gravelly silt loam, 8 to 15 percent slopes,
eroded.

Chester gravelly silt loam, 15 to 25 percent slopes.

Chester gravelly silt loam, 15 to 26 percent slopes, moderately
eroded.

Chester very stony silt lonm, 8 to 25 percent slopes.

Fleetwood gravelly loam, 8 tn 15 percent slopes,
erodaed,

Fleetwood gravelly loan,
eroded,

Tleetwood very stony loam, 8 to 25 percent slopes,

Laidig very stony loam, 8 in 20 percent slopes.

Norton silt loam, 8 o 15 percent slopes, moderately eroded.

Norton silt, loam, 15 to 28 percent slopes, moderately eroded.

moderately

15 to 25 percent slopes, moderately

Trexler shaly silt Toam, 8 to 15 percent slopes, moderately
eroded.

Trexler shaly silt loam, 15 to 25 percent slopes, moderately
eroded.

Wheeling gravelly loam, 8 to 15 percent slopes, maoderately
eroded,

Most, of these soils ave good for timber, but the Wheel-
ing and nonstony Chester soils ave excellent for timber, and
the ver v stony Laidig soil is fair. Seedling mortality is
moderate on the very stony soils, and equipment limita-
fions are severe.

Woodland group 5

In this group (see table 2) are deep and moderately
deep, well-drained soils that are mecdium textured. 'The
soils developed in material from limestone diabase and
from other material influenced by lime. They ave on up-
Jands and have slopes of 8 to 25 percent. Lhe following
soils are in this group:

Duflield silt loam, 8 to 15 percent slopes, moderately eroded.
Duflield sitt loanm, 13 to 25 percent slopes, moderately eroded.
Montalto silt loam, 8 to 15 percent slopes, anoderately eroded.
Montalto silt; Toam, 15 to 25 percent slopes, moderately eroded.
Montalto very stony loam, 8 to 25 percent slopes.
Muarrill gravelly loam, 8 to 15 percent slopes,
eroded,
Murrill very stony loam, 8 to 23 percent slopes. v
Ryder silt loam, 8 to 15 percent slopes, moderantely eroded.
Washington gravelly loam, coarse variant, § to 15 percent
slopes, moderately ervoded.
Washington silt 1oam, 8 to 15 percent slopes.

moderately

Washington silt loam, 8 to 13 percent slopes, moderately
eroded,

Washington silt Toam, 15 to 25 percent slopes, moderately
eroded.

Most of these soils arve excellent, for timber, but the very
stony Montalto soil and the very stony Murrill soil, al-
thongh good for timber, ave less well suited than the
others. Seedling mortality is moderate on the very stony
soils, and equipment limitations are severve.

Woodland group 6

This group (see table 2) consists of moderately deep

and deep, well-drained, severely eroded soils that are me-

dinm textured. These soils (_le\clopnd in acid and limy
material from sandstone, slate, schist, gneiss, diabase, and
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limestone. They are on uplands and have slopes of 8 to
25 percent. The following soils ave in this group:
Chester gravelly silt loam, 8 to 15 percent slopes, severely
eroded.
Chester gravelly silt loam, 15 to 25 percent slopes, severely
eroded,
Duflield silt loam, 15 to 25 percent slopes, severely eroded.
Fleetwood gravelly loam, 8 to 15 percent slopes, severely
eroded.

eroded.

Fleetwood gravelly loam, 15 to 25 percent slopes, severely

Montalto silt loam, 8 to 15 percent. slopes, severely eroded.
Montalto silt loam, 15 to 25 percent slopes, severely eroded.
Murrili gravelly loam, 8 to 15 percent slopes, severely eroded.
Ryder silt lonm, 8 to 15 percent slopes, severely eroded.
Ryder silt loam, 15 to 25 percent slopes, severely eroded.
Trexier shaly silt loam, 8 to 15 percent slopes, severely eroded,
Trexler shaly silt loam, 15 to 25 percent slopes, severely eroded.
Washington silt loam, 8 to 15 percent slopes, severely eroded.

Tanue 2. —Estimated ratings

[1"-1 soils are excellent for firber; the site index for oaks on =1 soils is 75 or better, and the expected yield is 13,750 board feet per acre.

are fairly good for timber; the site index for oaks on T3 soils is 55 to 64, and the expected yield is 6,300 board feet per acre.

yields are for trees at 50 years of age)

-4 soils

Woodland group and mapping symbols

TPotential soil
productivity
for onks

Species priority for—

Native trees

Group 1. Decp and moderately deep, well-drained soils on acid material; slopes of 0 to 8
percent, (CgA2, CgB, CgB2, ChB, FgB2, FhB, LaB2, LdB, NtA, NtB2, TrA, TrB2, WhA, WhB2).

Group 2. Deep and moderately deep, well-drained soils on limy material; slopes of 0 to 8
percent, (DuA2, DuB2, DvA, DvA2, DvB, DvB2, EkA, Hn, MmB2, MnB, MuB2, MvB, RyA,
RyB2, WcB2, WgA, WgA2, WgB, WgB2).

Group 3. Moderately deep and deep, severely eroded, well-drained soils on acid material;
slopes of 3 to 8 percent (CgB3, TrB3).

Group 4. Deep and moderately deep well-drained soils on acid material; slopes of 8 to 25 percent
(CgC, CgC2, Cgh, CgD2, ChD, FgC2, FgD2, FhD, LdD, NtC2, NtD2, TrC2, TrD2, WhC2).

Group 5. Deep and moderately deep, well-drained soils on limy material; slopes of 8 to 25
percent (DuC2, DuD2, MmC2, MmD2, MnD, MuC2, MvD, RyC2, WcC2, WgC, Wg(C2, WgD?2).

Group 6. Moderately deep and decp, well-drained, severely eroded soils on acid and limy
material; slopes of 8 to 25 percent (CgC3, CgD3, DuD3, FgC3, FgD3, MmC3, MmD3, MuC3,
RyC3, RyD3, TrC3, TrD3, WgC3).

Group 7. Deep and moderately deep, well-drained soils on acid and limy material; slopes of
more than 25 percent (CgE, CgE2, ChF, DuE2, DuF2, FgE2, FhF, MnE),

Group 8. Deep and moderately deep, well-drained, severely eraded soils on acid and limy
material; slopes of more than 25 percent, (CgE3, MmE3, RyE3).

Group 9. Deep, moderately well drained to somewhat poorly drained soils on limy and acid
material; slopes of 0 to 8 percent (BdA, BdB, BdB2, BeA, BeB, BgB, BgB2, BhB, CmA, CmB,
CmB2, GnA, GnA2, GnB, GnB2, Ln, MIA, MIB2, Ph, RdA, RdB, RdB2).

Group 10.  Deep, moderately well drained soils on acid material; slopes of 8 to 25 percent,

(BhD, CmC2, GnC, GnC2, RdC2).

Group 11. Deep, poorly drained soils on acid and limy material; slopes of 0 to 8 percent
(AvB, Aw, AxA, CrA, CrB, CsB, Mh, MkA, MkB, ShA, ShB, ShB2, ShC2, WoA, WoB, WrB,
WsA, WsA2, WsB, WsB2).

Group 12, Shallow to moderately deep, well-drained soils on acid material; slopes of 0 to 8
percent (BfB2, KnB2, MoB2, PeB, PeB2, TsA2, TsB2, TsB3).

Group 13. Shallow, well-drained soils on acid material; slopes of 8 to 25 percent, (BfC2,
BfD2, KnC2, MoC2, MoD2, MsD, PeC2 PeD2, TsC2, TsD2).

Group 14.  Shallow to very shallow, well-drained, severely eroded soils on acid material;

slopes of 8 to 25 percent (BfC3, BfD3, KnD3, MoC3, MoD3, PeC3, PeD3, TsC3, TsD3).

Group 15. Shallow to very shallow, well-drained soils on acid material; slopes of 25 to 65
percent (BfE3, KnE3, MoE2, MoE3, MoF2, MoF3, MsF, PeE2, PeE3, TsE2, TsE3).

Yellow-poplar, white
pine, red oak.

Yellow-poplar, white
pine, red oak.

Yellow-poplar, white
pine, red oak.

Yellow-poplar, white
pine, red oak.

Yellow-poplar, white
pine, red oak.

Yellow-poplar, white
pine, red oak.

Yellow-poplar, white
pine, red oak,

Yellow-poplar, white
pine, red oak.

Yellow-poplar, white
pine, red oak.

Yellow-poplar, white
pine, red oak.

White pine, hemlock, pin
oak, red maple.

White pine, red onk,
black oak.

White pine, red oak,
black oak.

White pine, red oak,
black onk,

White pine, red oak,

black ok,

1 ixtremely stony land and Riverwash are not suitable for growing timber and are not rated in this table.

Also, the units of Made

land are not rated, because, although trees grow on them, the soil material varies from place to place and the limitations and productivity

are difficult to predict.
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Most of these soils are good for timber, but the Trexler —sandstone, schist, gneiss, conglomerate, diabase, and lime-
soils are only fair for that purpose. The Chester, Fleet- stone. They are on uplands and have slopes of more than
wood, and Trexler soils are suited to larch and to Norway 95 percent. The following soils ave in this group:

spruce, as well as to white pine and Austrian pine.
Woodland group 7

In this group (see table 2) are deep and moderately
deep, well-drained soils that are medium textured. The
soils developed in acid and limy material from slate,

of woodland groups of soils !

Chester gravelly silt loam, 25 to 35 percent, slopes.

Chester gravelly silt loam, 25 to 35 percent slopes, moderately
eroded.

Chester very stony silt loam, 25 to 50 percent slopes.

Puffield silt loam, 25 to 35 percent slopes, moderately eroded.

Duffield silt loam, 835 to 55 percent slopes, moderately eroded.

-2 soils are good for timber; the site index for oaks on F-2 soils is 65 to 74, and the expected yield is 9,750 board feet per ncre. -3 soils
are poor for timber; the site index for oaks on F—4 soils is 54 or less, and the expected yield is less than 3,250 board feet per acre. Expected

Species priority for—Continued _ Hazard of—
Seedling Plant Equipment
» mortality competition limitations _
Planted trees Christmas trees Erosion Windthrow
White pine, larch, Aus- | Norway spruce, Scotch pine, | Slight or Severe. .. _. Slight or Slight____.__ Slight.
trian pine, Norway white pine, Douglas-fir. moderate. moderate.
spruce.
White pine, Austrian Norway spruce, Scotch pine, | Slight______._ Severe_ - .| Slight_....__ Slight._ .- Slight,.
pine. white pine, Douglas-fir,
White pine, larch, Nor- | Norway spruce, Scotech pine, | Moderate__._. Moderate___| Slight________ Slight___.___ Slight.
way spruce, Austrian white pine, Douglas-fir.
pine.
White pine, larch, Nor- Scoteh pine, white pine, Norway | Slight________ Severe- . ...| Moderate_____ Moderate__ .| Slight.
way spruce. spruce, Douglas-fir.
White pine, Austrian Scoteh pine, white pine, Norway | Slight._.._ ... Severe____. Moderate. .. .| Moderate--_| Slight.
pine. spruce, Douglas-fir.
White pine, Austrian Scotch pine, white pine, Norwuy | Moderate .. Moderate._.] Moderate____| Moderate__.| Slight.
pine. spruce, Douglas-fir.
White pine, larch, Nor- CGenerally not suited ... _____ Slight_._._____ Severe. . _._ Severe. oo -- Severe. - .. Slight.
way spruce, Austrian
pine.
White pine, larch, Nor- | Generally not suited_._________ Moderate__ .. Moderate._.| Severe. ... .. Severe_ . ___ Slight.
way sprice, Austrian
pine.
White pine, larch, Nor- Scoteh pine, white pine, white | Slight._______ Severe_ - - . Moderate.____{ Slight______ Slight.
way spruce, Austrian spruce, Norway spruce.
pine.
White pine, larch, Nor- Scotceh pine, white pine, Norway | Slight._____._ Severe. __._| Severe. . ... Moderate___| Slight.
way spruce, Austrian spruce, white spruce.
pine.
White pine, hemlock Generally not suited - - _______ Severe. - . ____ Moderate.._| Severe_ - ... Slighto ... Severe.
N H 3 o
white spruce.
White pine, Virginia Scoteh pine, Austrian pine__.___ Moderate_____| Moderate__.} Slight________ Slight_ ... __ Moderate.
pine. !
White pine, Virginia Scoteh pine, Austrian pine_.____ Moderate_____| Moderate...| Moderate____. Moderate___| Moderate.
pine.
White pine, Virginia Scoteh pine, Austrian pine__.___.} Moderate_____ Moderate_._| Moderate._._._| Severe_ . ___ Moderate.
pine.
White pine, Virginia Not practical . . ... ... Severe. - ...__ Slichto_____ Severe. . ... Severe. - - Severe.
pine.
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Ileetwood gravelly loam, 25 to 35 percent slopes, moderately

croded.
Fleetwood very stony loam, 25 to 60 percent slopes.
Montalto very stony loam, 25 to 33 percent slopes.

Seedling mortality is slight on most of these soils, but
on the very stony Chester and Montalto soils it is moder-
ate. The Duflield and Montalto soils ave best suited to
white pine and Austrian pine.

Woodland group 8

This group (see table 2) consists of deep and moderately
deep, well- drained, severely eroded soils that are mediam
textured. The Sm]s developed in acid and limy material
from schist, gneiss, diabase, and limestone. They are on
uplands and have slopes of more than 25 percent. The
following soils are in this group:

Chester gravelly silt; loam, 25 to 35 percent slopes, severely

eroded.

Montalto silt loam to 35 percent: slopes, severely eroded.

Ryder silt loam, 25 to 35 percent slopes, severely eroded.

Although these soils ave generally good for timber, the
Montalto and Ryder soils are hest suited to white pine
and Austrian pine.

Woodland group 9

This group (see table 2) consists of deep, moderately
well drained to somewhat poorly deained soils that ave
medium textured. ‘These soils developed in limy and acid
material from schist, gneiss, sandstone, shale, conglomer-
ate, dinbase, and limestone. They arve on uplands, ter-
races, and flood plaing and have slopes of as much as 8
percent.  The following soils ave in this group:

Bedtord silt: loam, 0 to 3 percent slopes.

Bedtord silt loam, 3 to 8 percent slopes.

Bedford sitt loam, 3 to & percent slopes, moderately eroded,

Bedford and Lawrence silt loams, 0 to 3 percent slopes.

Bedford and Lawrence silt loams, 3 to 8 percent slopes.

Buchanan gravelly loam, 3 to 8 percent, slopes.

Buchanan gravelly loam, 3 to 8 percent slopes, moderately
eroded,

RBuchanan very stony loam, 0 to 8 percent, slopes.

Comly silt loam, 0 to 3 percent slopes.

Comly silt loam, 3 to 8 percent slopes.

Comly silt lonm, 3 to 8 percent: slopes, moderately eroded.

CHlenville silt. 1oam, 0 to 3 percent slopes,

Glenville silt lonm, 0 to 3 percent slopes, moderately eroded.

Gilenville silt loam, 3 to 8 percent slopes.

Gilenville silt lonm, 3 to 8 percent, slopes, moderately eroded.

Tindside silt loam.

Monongahela sitt loam, 0 to 3 percent slopes.

Monongahela silt loam, 3 to 8 percent
eroded,

Philo silt Toam.

Readington silt loawm, 0 to 3 percent slopes.

Readington &ilt loam, 3 to 8 percent, slopes.

Readington silt loam, 3 to 8 percent slopes, moderately eroded.

slopes, moderately

These soils are good for trees, but the Bedford and
Lawrvence silt loams and the Tandside soil ave best suited
to white pine and Austrian pine. Tquipment limitations
are moderate on most of the soils, but, they are severe on
the very stony Buchanan soil and slight on the Bedford,
Lawrence, and Lindside soils. The Lindside and Philo
soils are on flood plains where they arve flooded oc-
casionally.  The floodwaters recede in less than 18 hours.
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Woodland group 10
In this group (see table 2) are deep, moderately well

drained soils that ave medium textured. The soils devel-
oped in acid material from schist, gneiss, Sdm]sfon(,, shale,
and conglomerate They have slnpus 0! 8 to 25 percent.
The following soils ave in this group:

Buchanan very stony loam, 8 to 25 percent. slopes.

Comly silt Tonm, 8 to 15 percent slopes, moderantely eroded.

(-I(,nvillv \il! Itmm S iu 1' puu\m slopes.

o percent slopes, moderately eroded,
Rcudmg,tnn &III loam, 8 to 13 percent slopes, moderately eroded.

T'here ave only a few soils in this woodland group, and
the statements in table 2 need no further interpretation
here.

Woodland group 11

In this group (see table 2) are deep, poorly deained
soils that are medium textured. These soils developed in
acid and limy material from schist, gneiss, sandstone, slate,
shale, diabase, and limestone. They arve on uplands and
flood plains, and some have slopes of 8 percent or more.
The following soils ave in this gronp:

Andover very stony s
,\ll\ms silt loam.

s silt loam, local alluvinm, 0 to 3 percent slopes.

(Jmtnn silt loan, 0 o 3 percent slopes.

Croton silt loam, 3 to 8 percent, s]npu-

Crofon very simw loam, 0 to 8 percent slopes.

Melvin silt loam,

Melvin silt loam, local alluvinm, 0 to 3 percent slopes.

Melvin silt loam, local alluvinm, 3 to 8 percent, slopes.
Shelmadine silt loam, 0 to 3 percent slopes.

Shelmadine silt loam, 3 to 8 percent slopes.

Shelmadine silt Toam, 3 to 8 percent slopes, moderately eroded.
Shelmadine silt loam, 8 fo 15 percent slopes, moderately eroded.
Waoodglen silt loan, 0 to 3 percent slopes.

Woodglen silt toam, 3 {o 8 percent slopes.

Woodglen very stony gilt loam, 0 to 8 percent slopes.
Worshmmn silt loam, 0 to 8 percent slopes.

Worsham silt Toam, 0 to 3 percent slopes, moderately evoded.
Worsham silt loam, 3 to 8 percent slopes,

Worsham silt loam, 3 to 8 percent slopes, moderately eroded.

On most of these soils the hazard of erosion is slight,
but on Shelmadine silt loam, 8 to 15 percent slopes, mod-
erately eroded, it is nmduatc. Atking silt loam and Mel-
vin silt Joam are on flood plains where they are flooded
occasionally. The floodwaters rvecede in less than 18
honrs, except for some areas that ave ponded.

sandy loam, 0 to 8 percent slopes.

Woodland group 12

In this group (see table 2) ave shallow to moderately
deep, well-drained soils that are medium textured. These
soils developed in acid material from schist, gneiss, shale,
and sandstone. They ave on uplands and have slopes of
as much as § percent. The following soils are in this
oronp:

Brandywine loam, 3 to 8 percent slopes, moderately eroded.

Klinegville shaly silt lonm, 3 to 8 percent slopes, moderately
eroded.

Montevallo channery silt Toam, 3 to 8 percent slopes, maderately
eroded.

PPenn shaly silt loam, 3 £n 8 percent slopes.

Penn shaly silt loam, 3 to 8 percent slopes, moderately eroded.

Trexler shaly silt loam, moderately shallow, 0 to 2 percent
slopes, moderately eroded,
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Trexler shaly silt loam, moderately shallow, 3 to 8 percent
slopes, moderately eroded.

Trexler shaly silt loam, moderately shallow, 3 to 8 percent
slopes, severely ceroded.

Most of these soils ave fairly good forr timber, but the
Montevallo soil and the severely eroded Trexler soil are
poor for that purpose. On the severely eroded Trexler
soil, the hazard of further erosion is moderate.

Woodland group 13

"This group (see table 2) consists of shallow, well-drained
soils that are medium textnred. The soils developed in
acid material from schist, gneiss, sandstone, and shale.
They are on uplands and have slopes of 8 to 25 percent.
The following soils are in this group: ‘

Brandywine loam, 8 to 15 percent slopes, moderately eroded.

Brandywine loam, 15 to 25 percent slopes, moderately eroded.

Klinesville shaly silt loam, 8 to 13 percent slopes, moderately
eroded.

Montevallo channery silt loam, 8 to 15 percent slopes, mod-
erately eroded.

Montevallo channery silt loam, 15 to 25 percent slopes, mod-
erately eroded.

Montevallo very rocky silt loam, 8 fo 23 percent slopes.

Penn shaly silt loam, 8 to 15 percent slopes, moderately eroded.

Penn shaly silt loam, 13 to 25 percent slopes, moderaiely
eroded.

Trexler shaly silt loam, moderately shallow, 8 to 15 percent
stopes, moderately eroded.

Trexler shaly silt Toam, moderately shallow, 13 to 23 percent
stopes, moderately eroded.

~ Most of these soils are fairly good for timber, but the
Montevallo soils ave poor for that purpose. Seedling
mortality is severe on the very rocky Montevallo soil, and
plant competition is slight.

Woodland group 14

In thig group (see table 2) are shallow to very shallow,
well-drained, severely eroded soils that are medium tex-
f , . . . N
tured. These soils developed in acid material from schist,
gneiss, sandstone, and shale. They are on uplands and
have slopes of 8 to 25 percent. 'The following soils are in
this group:
Brandywine loam, 8 to 13 percent slopes, severely eroded.
Br.:mdywine loam, 15 to 25 percent slopes, severely eroded.
Klinesville shaly silt loam, 15 to 25 percent slopes, severely
eroded.
Montevallo channery silt loam, 8 to 15 percent slopes, severely
eroded.
Montevallo channery silf loam, 15 to 25 percent slopes, severely
~eroded.
1_'01111 ghaly silt Toam, S to 15 percent slopes, severely eroded.
PPenn shaly silt loam, 15 to 25 percent slopes, severely eroded.
Trexler shaly silt loam, moderately shallow, 8 to 15 percent
slopes, severely eroded.
Trexler shaly silt loam, moderately shallow, 15 to 25 percent
slopes, severely eroded.
Seedling mortality is severe on the Montevallo soils,
and plant competition is slight. On the Trexler soils the
hazard of further erosion is moderate.

Woodland group 15

This group (see table 2) is made up of shallow to very
shallow, well-drained soils that are medium textured.
The soils developed in acid material from slate, shale, and
sandstone. They are on uplands and have slopes of 25
to 65 percent. The following soils ave in this group:

Brandywine loam, 25 to 35 percent slopes, severely eroded.

Klinesville shaly silt loam, 25 to 35 percent slopes, severely
eroded.

Montevallo channery silt loam, 25 to 35 percent slopes, mod-
erately eroded.

Montevallo channery silt loam, 25 to 35 percent slopes, severely
eroded.

Montevallo channery silt loam, 35 to GO percent slopes, mod-
erately eroded.

Montevallo channery silt loam, 35 to GO percent slopes, severely
croded.

Montevallo very rocky silt loam, 25 to 63 percent slopes.

Penn shaly silt loam, 25 to 40 percent slopes, moderately
eroded.

Penn shaly silt Toam, 25 to 40 percent slopes, severely eroded.

Trexler shaly silt Toam, moderately shallow, 25 to 35 percent
slopes, moderately eroded.

Trexler shaly silt Toam, moderately shallow, 25 to 35 pevcent
slopes, severely eroded.

Most of these soils are peor for timber, but the mod-
erately eroded Penn soil is fairly good for that purpose.

Suitability of the Soils for Wildlife

In this section the potentinl of the soils of Lehigh
County as habitats for wildlife is discussed. The princi-
pal species of game in the county arve the rving-necked
pheasant, hobwhite, mourning dove, cottontail rabbit, gray
squirrel, white-tailed deer, and various kinds of water-
fowl. There ave also many kinds of songhirds and other
hirds that eat insects. In addition, small animals and
other nongame species frequent the area. These have
great value for the pleasure they give to persons who live
m the country. They also have significant, but obscure,
biological funetions that make them important. Further-
move, they eat large quantities of undesirable insects and
pests that destroy farm crops.

The occurrence and abundance of some kinds of wild-
life are velated to the kinds of soils. Many of the relation-
ships arve indirvect and ave influenced primavily by land
use, the kinds of plants, and topography. Wildlife is
generally more abundant, the individual animals tend to
be larger, and the rate of production is higher on the fer-
tile soils than on soils of poor quality. On some farms
the wildlife population has been reduced becanse the food
supplies and protective cover were destroyed. If there is
a suitable cover of plants, wildlife can be encouraged to
live in an arvea, and the vegetation will also help protect
the soils.

Among the areas thaf ave suitable for wildlife ave parks,
wildlife refuges, private and Jleased shooting preserves,
and private and public fishing ponds. T'he landowner can
obtam information from the Pennsylvania Game Commis-
sion (74) about trees, shrubs, vines, and field crops that
will help to encourage wildlife. TLocal soil conservation-
ists and wildlife technicians will also help determine the
most benelicial practices to use to establish wildlife on a
particular farm.

In table 3 the soils in the county have been vated accord-
ing to their potential as habitats for the principal kinds
of game. The vatings given—nhigh, medwm, and low—
take into account the charactervistics and productivity of
the soils, the topography, land use, and the kind of vegeta-
tion and habitat preferred by the species concerned. The
table can be used along with the section “Descriptions of
the Soils” and with the detailed soil map at the back of
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the report to determine the suitability of the soils for
various kinds of habitats. The kinds of habitat preferred
by the various species of game are discussed in the para-
graphs that follow. Made land mapping units are not
included in the table, because of the variability of the soil
material in the various units.

Pheasant prefer large aveas of fertile farmland, espec-
jally arveas where corn or small grain is grown. Ap-
parently, they do best on soils that ave high m lime. The

widespread practice of liming soils for agriculture may,
therefore, cause pheasant to come into an area that
normally would be poorly suited to them. Pheasant like
grassy areas for nesting, but, generally, their numbers de-
crease where grassland farming is practiced.

Bobwhite are most abundant in aveas where small fields
that are planted to corn or small grain adjoin meadows
and brushy aveas. They are less numerous in areas where
open farmland is extensive, in aveas where grassland farm-

TapLe 3.—Soils rated according to their potential as habitats for the stated species of game

Soil Pheasant Bobwhite Mourning dove Cottontail CGray squirrel Deer
rabbit

Andover_ ... Low.__ ___.____ Medium______ Low_ .. __.____ Medium____.. Medium._____ Medium,
AvB.

AGKINS e Medium__.._. Toow_ .. .__._. Low...._.___. Medium_____. Tow_ ... Medium.
Aw, AxA,

Bedford__ . __ High___._____ High______.__ High_______.__ High.o . ._._. Medium._____ Medium.
BdA, BdB, BdB2.

Bedford and Lawrence. .. _________ Low. .. .._. Medium._____ Low_ ... ___ Medium._._.. Medium______ Medium.
BeA, BeB.

Brandywine. ... oo .. Low._ . .______ Medium___.__ Medium.___.. Medium_____. High. ... Medinum,
BfB2, BfC2, BIC3, BfD2, BfD3, BfE3.

Buchanan gravelly loam_____________ Medium___.__] Toow.____...__ Low_________ Medium._.___ High._._..__. Medium.
BgB, BgB2.

Buchanan very stony loam.__________ Low._.__.__. Tow. ._.__._. Tow......_._. Toow_ ... High_....._._ High.
BhB, BhD.

Chester gravelly silt loam.______.__ .. High .. _____ Medium_____. Medinm____._ Medium._._._. Medium_____. Medium.
CgA2, CgB, CgB2, CgB3, CgC, CgC2,
CgC3, CgD, CgD2, CgD3, CgE, CgE?2,
CgE3.

Chester very stony silt loam_.__.____ Low. ... Low_...__.._ Low_ ... _..._ Low. .____._. Fligh___._____ High.
ChB, ChD, ChF.

Comly . Medium__.__. Medium______| Medium______ Medium_..._. Medium___.___ Medium,
CmA, CmB, CmB2, CmC2.

Croton silt loam_____._ .. ___._.____ Medium____._ Low.. . _.__ Low_ __.___.__ Medium___.__ Medium______ Medium,
CrA, CrB.

Croton very stony loam__.__________ Low.___.____ Low____..._. Low.________ Low. . ._._... Higho_..._._ High,
CsB.

Duffeld. o L. High___._____ High___.__..__ High________. High________. Medium______ Medium,
DuA2, DuB2, DuC2, DuD2, DuD3,
DuE2,DuF2, DvA, DvA2, DvB, DvB2.

Bk High__....__ Medium____._ High_o______. Medium_____. Low__ _______ Low.
EKA.

Extremely stony land____ ... ___.___. Low. .. ___.__ Toow________. Tow________. Low. _____.___ Toow. . ____.._. Low.
Es.

Fleetwood gravelly loam ___ . ________ Low___.___._ Medium.__._. Low__ . _.____ Medium_.___. Medium______ Medium.
FgB2, FgC2, FgC3, FgD2, FgD3,
FgE2.

Fleetwood very stony loam_ . .. __. Low________. Low._____._. Low._______. Tow___ . ___. High__.._..___ High.
FhB, FhD, FhF.

Glenville. o ... ._._ Medium___.___ Medium_...__ Medium_.____ Medium__.__. Medium_...._ Medium.
GnA, GnA2, GnB, GnB2, GnC, GnC2.

Huntington. ... ___..___ High__.______ Medium______ Medium___.__ Mediuvm_____. Medium____.. Medium.
Hn.

Klinesville. ... __.___. Low. . ... Tow____._._. Medium______ Medium_.__.. Tow. . _______ Low.
KnB2, KnC2, KnD3, KnE3.
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Tanrue 3.—8Soils rated according 1o thetr potential as habitats for the stated species of game—Continued

Soil Pheasant, Bobwhite Mourning dove Cottontail Gray squirrel Deer
rabbit

Laidig gravelly loam____________.____ Medium_ ... Medium_____. Medium______ High_________ High_____.____ High.
LaB2.

Laidig very stony loam______________ Tow_________ Toow. . oo .- Low_________ Medium______ Higho ... _ High,
LdB, LdD.

Lindside. oo ___.__ Medium______ Medium_____. Low. . ___.._. Medium_._... Medium______ Medium.
Ln.

Melvin . Medium__.___ Medium_____._ Low____..... Low. . _._.... Loow_________ Medium.
Mh, MkA, MkB.

Monongahelan_ .. __________.__._. Tow__._.__.. Medium. .. .. Medium.__.__ Medinm______ Medium. ... Medium.
MIA, MIB2.

Montalto silt loam__________________ Medium______ High_...._.__| Medium______ Figh___._.__.. High.__.____. High,

MmB2, MmC2, MmC3, MmD2,
MmD3, MmE3,

Montalto very stony loam___________ ow_ ____.____ Low_________ Tow_________ Low._ _____.___ High________. High.
MnB, MnD, MnE.
Montevallo channery silt loam_______ Medinm__o. . Medium._.___ Medium_ ... _ Medium______ Medium______ Medium,

MoB2, MoC2, MoC3, MoD2, MoD3,
MoE2, MoE3, MoF2, MoF3.

Montevallo very rocky silt loam______ Tow.__._____ Low_________ Low__._.____ Low_________ Higho_______ High,
MsD, MsF,

Murrill gravelly loam _______________ High_ .. ___ High_________ High_____.... Higho._._._. Higho .. _.._. Medium,
MuB2, MuC2, MuC3.

Murrill very stony losm_ o ________ Toow_ o ____ Tow oo Tow_ _____.___ Toow____.____ Medium____._| High,
MvB, MvD.

Norton. oo ... High_______.. Medium____._ High_________ Medium._.___ High o _____ Medium,
NtA, NtB2, NtC2, NtD2.

Penn_____________________________ Medium______ Medium______ Medium..____ Medium______ Medium______ Medium.
PeB, PeB2, PeC2, PeC3, PeD2, PeD3,
PeE2, PeE3.

Philo_ ... Medium______ Medium______ Loow_ . ____ High .. _____ Medium_o.___ Medium.
Ph.

Readington____.______________.__.. Medium______ Medium______ Toow_ ____..... Medium__..._ Medium__._._.__} Medium,
RdA, RdB, RdB2, RdC2.

Riverwash._______ . ___ .. _________ Toow_________ Low___.__._. Low________. Tow_________ Low_.__.__.___ Low.
Rv.

Ryder. ..o oL High_ . ..____. Higho________ Righ_________ High....____. Low_________ Low.
RyA, RyB2, RyC2 RyC3, RyD3,
RyE3.

Shelmadine_ .. _______________ Mediumea_____ Tow_______._. Low______.__. Medium__.__. Medium______ Medium.
ShA, ShB, ShB2, ShC2.

Trexler . _____ Medium______ Medium_____. Medinm_.____ Mediumo__.__ Medium._.___ Medium.

TrA, TrB2, TrB3, TrC2, TrC3, TrD2,
TrD3, TsA2, TsB2, TsB3, TsC2,
TsC3, TsD2, TsD3, TsE2, TsE3.

Washington________________________ Higho._._.___ Higho________ Higho_______. High._.______ Higho________ High.
WcB2, WcC3, Wgh, WgA2, WgB.
WeC2, WgB2, WgC, WgC2, WgC3,

WgD?2.

Wheeling..___ .. ___._._. High. ... Medium___.__ Higho._____. Higho_.__.... Toow. ... Low.
Wha, WhB2, WhC2,

Woodglen_ _ o ________.___.__. Mediwm______ Medium_____. Low. .. ____. Medium______ Medium______ Medium,
WoA, WoB, WrB.

Worsham . __ . Toow_ _______ Tow_________ Medium______ Medium_____. Medium____.. High.

WsA, WsA2, WsB, WsB2,
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ing is practiced, or in matuve forests. The mourning dove,
on the other hand thrives where there ave Inrge fields of
corn and small gr: aim.

The cottontail vabbit thrives in most habitats, but they
arve most abundant in brushy aveas that ave interspersed
with patches of grass. The cottontail vabhit is Jeast abun-
dant in large areas that arve cultivated or thab have a
dense cover of trees.

Guay squirrel generally prefer wooded areas where
there are many (ml\s, hickories, and other trees that bear
nuts. They ave most abundant in woodlands that have a
heavy undergrowth, but they generally prefer to live near
the edges and openings of woods.

White-tailed deer generally like second- and third-
growth hardwood .tomsis, brushy aveas, and the edges of
open fields.

Engineering Uses of the Soils

This soil survey veport for Lehigh County, I’a., contains
information that can be used by engineers to—

(1)  Malke soil and Tand use studies that will aid in
selecting and developing industrial, business,
residential, and vecreational sites.

(2) Assist in designing drainage and rrigation sys-
tems, farm pom]s “diversion ter races, and other
struckuves for soil and water conservation.

Aid in determining the snitability of sites for
disposal of liquid w waste from processing plants
and eflluent from S(,])(JC tanks.

(4) Estimate the kind of material that will be en-
countered when excavating for buildings and
other structures.

Make preliminary surveys of soil and ground
conditions that will aid in selecting locati ions for
highways and aivports and in mennm detailed
surveys of the soils af the selected locations.
Locate sand and gravel for use in structures.

) Corvrelate 1)avunult performance with the soil
mapping units and thus develop information
that will be useful in designing and maintaining
pavements.

Determine the suitability of soil units forr cross-
country movements of vehicles and construction
equipment.

Fstimate the suitability of sites for pipelines
and communications cables.

Supplement information obtained from other
published maps, reports, and aevial photographs
Tor the purpose of nml\mﬂ ‘maps and reports that
can be used veadily by engineers.

(8)

(9)
(10)

The mapping and the descriptive report are somewhat
generalized and should be used only in planning more de-
tailed field swrveys to determine the in-place condition of
the soil at the site of the proposed engineering
construction.

Some of the terms used by the soil scientist, may be un-
familiar to the engineer, and some words—for example,
soil, clay, silt, and sand—may have special meanings in
soil science. These and other special terms that ave used
are defined in the Glossary at the end of the report.
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Engineering classification systems

Most, highway engineers classify soil materials in ac-
cordance with the Sysiem approved by the American As-
sociation of State Highway Oflicials {)AAQIIO) (7). In
this system soil materials ave d(\ssmul n seven principal
groups. The groups range from A-1, which consists of
gravelly soils of high healmu C(l])‘lclt;\' to A-T, which con-
sists of clay soils having low strength Wwhen wet.  Within

each group the relative engineering value of the soil mute-

rial is indicated by a group index number. Group index
numbers range from 0 for the best material to 20 for the
poorest. The group index number is shown in paren-
theses, following the soil symbol, in table 6.

Some engineers prefer to use the Unified soil classifica-
tion systun (23). Tnthissystem soil materials are identi-
fied as coarse grained, lfrhf classes; fine grained, six
classes; and hwhly mn anic. The last column of table 6
gives the classification of the tested soils of Tehigh County
au,m«lm(r to the Unified system.

Engincering properties and engineering
interpretations

The properties of the soils and the interpretations that
are the most significant to engineers ar e presented in tables
4, B, and 6. Additional information helpful to engineers
can be obtained from the detailed soil map and the nonuﬂl
soil map. TFor some information, however, it may e nec-
essary to refer to other parts of the report, particularly to
the section “Descriptions of the Soils,”

The descriptions of the soil profiles, as well as the soil
map, should he used in planning a (lu,‘nlod survey at the
construction site. I'hese will help the engineer to concen-
trate on the most suitable soils, indicate sources of sand
and_gravel, and minimize the number of soil samples
nu,(l(‘d 1.'(0%[ g in the laboratory,

A brief e\p]analmn of how the information in the
tables was obtained and an explanation of the significance
of some of the items follows:

E'stimated propertics of the soils~—Table 4 gives a brief
description of the soils of Lehigh County and their esti-
mated physical pmpe]lles The properties are those of
the average soil profiles, which are divided into layers sig-
nificant to engineering. Where test data are available,
the average values from table 6 are shown. Where tosts
were nob performed, the estimates shown ave based on test
data obtained from similar soils in bhis county ov test
data obtained for these soils from other counties and by
past experience in engineering construction. Since the
estimates arve only fov t Te aver a,ne soils, considerable varia-
tion from these values should he antnupa‘rul More in-
formation on the range of pmpuh(,s of the soils can he
obtained in other sections of the veport.

The map symbols and the names of the soils are lisied
alphabetically in table 4, and depth to a seasonally high
water table and to bedrvock is indicated. In the columm
that shows depth from surface, the layers indicated are
Faivly typical of the layersin all the soils of any one series.
The depths indicated, however, are not identical with those
m the 10])1@5011(,‘11,1\10 pmme for that particular servies,
given in the section “Descriptions of the Soils.”

The engineering soil classifications given in table 4 are
hased on the soil material below a depth of 6 to 10 inches.
The soil material above that depth generally contains too
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much organic matter to be suitable for use in engineering
structures.

The permeability of the soil is based on the rate of
movement, of water through the soil material in its undis-
turbed state. It depends lavgely upon the soil texture and
structure,

T'he available moisture capacity, in inches per inch of
soil depth, is the approximate amount of capillavy water
in the soil when it 1s wet to field capacity. When the soil
is air dry, this amount of water will wet the soil material
described to o depth of 1 inch without deeper percolation.

Shrink-swell potential is an indication of the volume
change to be expected with a change in moisture content,.
It is estimated primarily on the basis of the amount and
type of clay present. Tn general, soils classified as CH and
A-T have high shrink-swell potential. Clean sand and
gravel (single-grain strocture) and those soils having
small amounts of nonplastic to slightly plastic fines, as
well as most other nonplastic to slightly plastic soil mate-
rials, have low shrink-swell potentral.

Engineering interpretations—In table 5 the soils of the
county are rated according to their suitability for engi-
neering construction. The ratings given include a rating
for suitability for winter grading, for susceptibility to
frost heaving, for suitability of the soil material for road
subgrade and voad fill, for snitability as a souvce of topsoil
and of sand, gravel, and stone, and for use in vavious kinds
of construction.

The suitability of soils for winter grading depends
Iargely upon the texture of the soil material, 1ts natural
content, of water, and the depth to the water table during
winter. Clay soils ave difficult to handle when wet and
must be dry enough so that they can be compacted. Also,
when clay soils ave frozen, they may be difficuls to excavate
and should not be used in the compacted rvoad section.
I'herefore, clay soils ave rated poor. Fine sands and silts
that have a Ingh water table during the freezing period
arve rated wery poor. In these soils, extensive ice lenses can
develop, and if the frozen material is placed in the com-
pacted voad section, differential settlement may occur in
the embankments when the ice melts.

The susceptibility of a soil to frost action depends upon
the texture of the soil material and the depth to the water
table during the freezing peviod. Silts and fine sands that
have a high water table ave rated Aigh.

The suitability of the soil material for voad subgrade
and road A1 depends largely upon the texture of the soil
matevial and its natural content of water. Fighly plastic
soil materials ave rated poor for road subgrade and poor
ov fair for road £ill, depending upon the natural content
of water, the time if, ftakes for the materials to dry, and the
difficulty of handling and compacting the soil matevials.
Fine sands and silty soils ave difficult to compact, are
highly erodible, vequire moderately gentle slopes, and need
to be seeded to vegetation that grows vapidly and provides
a good cover. Thervefore, these soils arve rated poor for
road subgrade and fair for road fill.

In determining the suitability of the soils for the verfi-
cal alinement of highways, the kind of material, as well
as the drainage, must be considered carefully. If high-
way cuts are planned at a location where there is a perched
water table, a survey should be made to determine the
need for interceptor drains and underdrains, Seepage on

the back slope of cuts may cause slamping orsliding of the
underlying matevial until the soil material has become
stable, even when it is wet.

Shallowness to bedrock and the presence of houlders ov
highly plastic clays in the soil all influence the vertical
alinement, of highways., Sodo ahigh degree of erodibility
in cut sections, high water table, and some other features
mentioned in the hrief description of soils in table 4.

If the perched water table is just below the pavement,
ice may form in the soil in winter. The resulting difler-
entinl volume change may cause displacement of the pave-
ment, and the fill. ~The greatest displacement generally
oceurs along the line that marks the boundary befween
two soils that have diffevent drainage. In such arveas thaw-
ing of the ice lenses in spring removes the support, and,
as a result, the pavement, will shift and break, During
the period when thawing is taking place, the subgrade is
usnally saturated; thus, the bearing capacity or stability
of the subgrade is veduced and the pavement deteriorates
further.

Impounded water seeps through earth dams in some
areas in Lehigh County. Some soils, especially the Duf-
field and Washington soils developed on limestone, do not
retain their ability to hold water after mechanical com-
paction.  They have a strong tendency to form aggregates.
The water seeps out between the ageregates and through
the compacted zone. The porous substratum and the solu-
tion channels in the hedrock encourage water to move
away from the impoundment area.

Before constructing a pond, the site shonld he cavefully
mspected for active sinkholes or for evidence of earih
settlement, If therve is any sign of a sinkhole, the area is
unsuitable for a pond. Areas that have vock ledges ov
areas where bedvock will be less than 2 feet helow the hot-
tom of the pond should be avoided as sites forr ponds,

Soil test data

To help evaluate the soils for engineering purposes, soil
samples from the principal soil fypes of each of several
extensive soil series were tested in accordance with estab-
lished procedures by AASKO (7). The test data ave
given in table 6.

The engineering classifications in table 6 are based on
data obtaimned by mechanical analyses and by tests to deter-
mine hHquid limits and plastie limits. The mechanical
analyses were made by combined sieve and hydrometer
methods. Percentages of silt and clay determined by the
hydvometer method should not be used in naming tex-
tural classes for soil classification. "The information, how-
ever, is useful in determining general engineering prop-
erties of the soils.

The tests to show liguid 1imit and plastic limit measure
the effect of water on the consistence of the soil material.
As the moisture content of a clayey soil increases from a
very dry state, the material changes from a.solid to a semi-
solid or plastic state. As the moisturve content is further
increased, the material changes from the plastic to a liquid
state. The plastic limdt is the moisture content. at which
the soil material passes from a solid to a plastic state. The
legruad limvit 18 the moisture content, ab which the material
passes from a plastic to alignid state. The plasticity index
18 the numerical difference between the liquid limit and the
plastic limit. It indicates the range of moisture content
within which a soil material is in a plastic condition.
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TasLe 4.—Brief description of the soils of Lehigh

Depth to Depth
Map Soil seasonully | Depth to Brief description of soil from
symbol high water| bedrock surface
tuble
Feet Feet Inches
AvB Andover very stony sandy loam, 0 to 8 0- Y% 4-30 | Poorly drained sandy loam to silt loam that 0-30
percent slopes. is 4 to 30 feet thick and devcloped from | 30-60
colluvium at the foot of Blue Mountain;
the colluvium was derived from quartzite
und shale; the soil containg many cobbles
and boulders that cover 3 to 15 pereent of the
acreage; the water table is high.
Aw Atkins silt loam. 0 3-35 | Poorly drained silt loam and silty c¢lay loam 0-48
AxA Atkins silt loam, loeal alluvium, 0 to 3 that is 3 to 35 feet thick; subject to frequent
percent slopes. overflow,
BdA Bedford silt loam, 0 to 3 percent slopes. 144 4-15 | Moderately well drained silt and silty clay 0-30
BdB Redford silt loam, 3 to 8 percent slopes. loam that is 4 to 15 feet thick over limestone
BdB2 Redford silt loam, 3 to 8 percent slopes, and cement rock; the water table is high in | 30-120
moderately eroded. spring.
BeA Bedford and Lawrence silt loams, 0 to 3 ! 5-15 | Moderately well drained to somewhat poorly 0-20
percent slopes. drained silt loanm to gilty clay loam that is | 20-120
BeB Redford and Lawrence silt loams, 3 to 8 5 to 15 feet thick over limestone.
percent slopes.
BfB2 Brandywine loam, 3 to 8 percent slopes, 34 1-3 Well-drained loam to gravelly sandy loan that 0-16
mocderately eroded, is 1 to 3 feet thick and is on uplaads; underlain
BfC2 Brandywine loam, 8 to 15 percent slopes, by granite and gneiss; in some places 30 per-
maoderately eraded. cent consists of cobbles and some boulders.
BfC3 Brandywine loam, 8 to 15 percent slopes,
severely eroded.
BfD2 Brandywine loawm, 15 to 25 percent slopes,
moderately eroded.
BfD3 Brandywine loam, 15 to 25 percent slopes,
severely eroded.
BfE3 Brandywine loam, 25 to 35 percent slopes,
severely eroded.
BgB Buchanan gravelly loam, 3 to 8 percent 1% 4-30 | Moderately well drained silt loam or loam that | 0-24
slopes. is 4 to 20 feet thick; contains many cobbles | 24-60
BgB?2 Buchanan gravelly loam, 3 to 8 percent, and pebbles and a few sandstone boulders
slopes, moderately eroded. that are as much as 2 feet in diameter; this
BhB Buchanan very stony loam, 0 to 8 percent soil overlies quartzite and shale and is along
slopes. the foot of Blue Mountain; the water table is
BhD Buchanan very stony loam, 8 to 25 per- near the surface during the wet part of the
cent slopes, year.
CgA2 Chester gravelly silt loam, 0 to 3 percent 34 4-20 | Well-drained silt loam and silty clay loam that 0-36
cent slopes, moderately eroded. is 4 to 10 feet thick and is underlain by glaci- | 36-72
CgB Chester gravelly silt loam, 3 to 8 percent ated granite, granitic gneiss, and schist; vari-
slopes. able amounts, as much as 35 percent, of
CgB2 Chester gravelly silt loam, 3 to 8 percent pebbles 1 to 3 inches in diameter are on the
slopes, moderately eroded. surface and throughout the profile; the very
CgB3 Chester gravelly silt loam, 3 to 8 percent stony areas have many cobbles and boulders
slopes, severely eroded, that range from 3 inches to 4 fect in diameter.
CgC Chester gravelly silf loam, 8 to 15 percent
slopes.
CgC2 Chester gravelly silt loam, 8 to 15 percent
slopes, moderately eroded.
CgC3 Chester gravelly silt loam, 8 to 15 percent
slopes, severely eroded.
CgD Chester gravelly silt loam, 15 to 25
percent slopes.
CgD2 Chester gravelly silt loam, 15 to 25
percent slopes, moderately eroded.
CgD3 Chester gravelly silt loam, (5 to 25
percent slopes, severly eroded.
CgE Chester gravelly silt loam, 25 to 35
percent slopes.
CgE?2 Chester gravelly silt loam, 25 to 35
percent slopes, moderately eroded.
CgE3 Chester gravelly silt loam, 25 to 35

percent slopes, severely eroded.

Sce footnotes at end of table,
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County, Pa., and thetr estimated physical properiies !
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Classification Percentage passing sieve— Available Optimum | Maximum
Permeability| moisture | Reaction | moisture dry Shrink-swell
capacity 2 for density 3 potentinl
Unified AASIO No. 4 | No. 10 | No. 200 compaction
Pounds per
Inches per hour |Inches per inch pif Percent cubic foot )
SM-GM____| A-2___._._____| 40-55 35-50 25-35 0.2 -0.63 0. 10 5.0 15 120 | Low.
SM-CGM.___f A-2 .. ___ 40-55 35-50 25-35 0. 63-2.0 .10 5.0 15 120 | Low.
ML to MH___} A-6, A-7_.... 85-95 70-85 55-70 0.2 ~0. 63 15 5 8 18 108 | Medium.
MI~Cl......| A-4 to A-7.__| 85-95 75-90 $5-80 0. 63-2. 0 .12 6.5 16 111 | Low to
- ~ medium.
MI~-CL_.__._ A—4 to A-6___| 85-95 80-95 75-85 0.2 ~0.63 .12 6. 8 18 107 | Low to
medium.
(@) A6 .. 100 100 85-95 0. 63-2. 0 .18 6. 5 16 110 | Medium.
Clice .. A-6_ ... 100 100 85-95 0.2 -0. 63 12 6. 8 17 108 | Medium.
SCo ... A-2 . ______ 70-90 60-80 20-30 2.0-6.3 . 10 5.0 12 105 | Low.
SM-GM.____ | A-2____._.___ 45-60 40-55 20-30 0. 63~2. 0 .10 5.0 15 112 | Low.
SM-GM ___._ A-2 ... 50-70 45-60 25-35 0. 63-2.0 .15 5.0 15 12 | Low.
ML ... A—4 to A-5.__} 85-95 75-90 55-65 0. 63-2. 0 .15 6.0 17 110 | Low.
SMoo__ A2 __.._| 85-95 75-90 20-30 0. 63~2. 0 .15 5.0 13 118 | Low.

644-918—63———3
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Tasrw 4.—DBrief description of the soils of Lehigh County,

Depth to Depth
Map Soil seasonally | Depth to Brief description of soil from
symbol high water| bedrock surface
tuble
Teet Feet Inches
ChB Chester very stony silt loam, 0 to 8
percent slopes.
ChD Chester very stony silt loam, 8 to 25
percent slopes.
ChF Chester very stony silt loam, 25 to 50
percent slopes,
CmA Comly silt loanm, 0 to 3 percent slopes. 1% 2-6 Moderately well drained shaly silt loam to silty 0-30
CmB Comly silt loam, 3 to 8 percent slopes. clay loam that is 2 to 6 feet thick; underlain
CmB2 Comly silt loam, 3 to 8 percent slopes, by shale and thin-bedded sandstone; the water | 30-60
moderately eroded. table is high in spring and early in summer.
CmC2 Comly silt loam, 8 to 15 percent slopes,
moderately eroded.
CrA Croton silt loam, 0 to 3 percent slopes. 0 2%4-8 Poorly drained silt loam to silty clay loam that 0-30
CrB Croton silt loam, 3 to 8 percent slopes. is 2 to 8 feet thick; underlain by red shale and | 30-60
CsB Croton very stony loam, 0 to 8 percent sandstone; the water table is high throughout
slopes. most of the year; 3 to 15 percent of some arcas
is covered by cobbles and boulders.
DuA2 Duffield silt loam, 0 to 3 percent slopes, 3+ 248 Well-drained silt loam and silty clay loam that 0-36
moderately eroded. is 24 to 8 fect thick and is underlain by im- | 36-60
DuB2 Duffield silt loam, 3 to 8 percent slopes, pure limestone; contains varying amounts of
moderately eroded. rock fragments, but generally no more than 5
DuC2 Duffield silt loam, 8 to 15 percent slopes, to 10 percent; in a few places ledges of bed-
moderately eroded. rock are close to the surface.
DuD2 Duffield silt loam, 15 to 25 percent slopes,
moderately eroded. '
DuD3 Duffield silt loam, 15 to 25 percent slopes,
severely eroded.
Duk2 Duffield silt loam, 25 to 35 percent slopes,
moderately eroded.
DuF2 Duflield silt loam, 35 to 55 percent slopes,
moderately eroded.
DvA Duffield silt loam, low clay variant, 0 to 3 3+ 315-8 Well-drained silt loam and silty clay loam thai is 0-42
percent slopes. 3)¢ to 8 feet thick and is underlain by shaly | 42-72
DvA2 Duffield silt loam, low clay variant, 0 to 3 limestone, locally called cement rock; con-
percent slopes, moderately eroded. tains only a few coarse fragments.
DvB Duffield silt loam, low clay variant, 3 to 8
percent slopes.
DvB2 Dutlield silt loam, low clay variant, 3 to 8
percent slopes, moderately eroded.
EkA Elk silt loam, 0 to 3 percent slopes. 3+ 4-15 | Well-drained silt lonm and silty clay loam that | 0-36
is 4 to 15 feet thick and is on stream terraces of
uplands underlain by limestone; locally, a few | 36-120
pebbles are in fhis soil, and in some places
there is stratification with fine sand and silt.
Es Extremely stony land, 104- 0-5 Arcas of rock slides, rock outcrops, and other 0~36-4
extremely stony areas of which more than 90
percent is covered with boulders that range
from 1 foot to 20 feet in diamecter; the areas
have little or no soil material,
FgB2 Fleetwood gravelly loam, 3 to 8 percent 54 3-5 Well-drained gravelly and very stony loam, that 0-40
slopes, moderately eroded. is 3 to 5 feet thick and is underlain by sand-
FgC2 Fleetwood gravelly loam, 8 to 15 percent, stone and quartzite; the very stony soils have | 40-60
_slopes, moderately eroded. large boulders on the surface and throughout
FgC3 Fleetwood gravelly loam, 8 to 15 percent the profile.
slopes, severely eroded.
FgD2 Fleetwood gravelly loam, 15 to 25 percent
slopes, moderately eroded.
FgD3 Fleetwood gravelly loam, 15 t0 25 percent;
slopes, severely eroded.
FgE2 Fleetwood gravelly loam, 25 to 35 percent
slopes, moderately eroded.
FhB Fleetwood very stony loam, 0 to 8 percent,

slopes.

See footnotes at end of table.
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Classification Percentage passing sieve— Available Optimum | Maximum
Permeabilityf moisture | Reaction | moisture dry Shrink-swell
) capacity 2 for density 3 potential
Unified AASHO No. 4 | No. 10 | No. 200 compaction
Pounds per
Inches per hour |Imches per inch pH Percent cubic foot
Clioo ... A-4, A-G__ ... 85-95 75-90 55-70 0. 63-2.0 0.12 5.0 18 108 | Low to
medium.
() P A4, A-G_____ 75-90 70-85 55-65 0. 63-2.0 .12 5.0 18 108 | Low to
medium.
CLo_ ... A=T ol 90-100 | 90-100 85-95 0. 2-0. 63 .14 5.2 19 103 | Medium.
Clooo__ A-7 . 90-100 | 90-100 80-95 <0.2 . 10 5.2 15 112 | Medium.
) P A-T 90-100 | 90-100 80-95 0. 63-2. 0 .15 7.0 18 108 | Medium.
MI~CL...._. A7 . 00-100 | 90-100 80-95 0. 63-2.0 .15 7.0 19 107 | Medium.
ML ... A-5 to A-7___| 85-95 80-95 70-85 0. 63-2. 0 .15 6.5 17 101 | Low.
ML.____._.__| A-5to A-7___| 85-90 80-90 65-75 0.63-2.0 . 15 6.5 20 101 | Low.
CL, ML.__._.| A-5to A-7___} 90-100 | 85-95 70-90 [ 0.63-2.0 15 7.0 18 110 | Low to
medium.
MTL-CL, ML_| A-5to A-7__.| 85-100 | 90-95 70-90 [ 0.63-2.0 15 7.0 19 108 | Low to
medium.
____________________________ <25 <15 <5 6.3 | ce oo e e
Shg—\%C to A-1to A-2___| 50-70 | 40-60 20-30 2.0-6.3 .10 5.0 13 118 | Low.
v VL,
GW-GM, A-1 ... 35-50 25-35 10-20 | 0.63-2.0 .08 5.0 12 123 | Low.
GC to
GM-GC.
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TasLre 4.-—Brief description of the soils of Lehigh County,

Depth to Depth
Map Soil seasonally | Depth to Brief description of soil from
gymbol high water| bedrock surface
table
Feet Feet Inches
FhD TFleetwood very stony loam, 8 to 25 per-
cent slopes.
Fhf Fleetwood very stony loam, 25 to GO per-
cent slopes.

GnA Gilenville silt loam, 0 to 3 percent slopes. 134 3-20 | Moderately well drained silt loam to silty clay| 0-30

GnA2 Glenville silt, loam, 0 to 3 percent slopes, loam that is 3 to 10 feet thick and contains a| 30-60

moderately eroded. few cobbles; underlain by granite and gneiss;

GnB Clenville silt loam, 3 to 8 percent slopes. the water table is near the surface in spring

GnB2 Glenville silt loam, 3 to 8 percent slopes, and early in summer.

moderately eroded.

GnC Glenville silt loam, 8 to 15 percent slopes.

GnC2 Cilenville silt loam, 8 to 15 percent slopes,

moderately eroded.

Hn Huntington silt loam. 1-2 4-8 Well-drained &ilt loam and stratified sand and| 0-36
gravel that is 4 to 8 feet thick and is along| 36-60
streatn bottoms; subject to occasional over-
flow.

KnB2 Klinesville shaly silt loam, 3 to 8 percent 34 -1 | Well-drained shaly silt loam that is 14 to 1% feet 0-12

slopes, moderately eroded. thick and overlies red shale; the shale is thin

KnC2 Klinesville shaly silt loam, 8 to 15 percent bedded, but is hard and slaty.

slopes, moderately eroded.
KnD3 Klinesville shaly silt loam, 15 to 25 per-
cent slopes, severely eroded.
KnE3 Klinesville shaly silt loam, 25 to 35 per-
cent slopes, severely eroded.
LaB2 Laidig gravelly loam, 3 to 8 percent 3+ 4-20 | Well-drained silt loam that is 4 to 20 fect thick; | 0-36
slopes, moderately eroded. contains many pebbles and cobbles and o few | 36-60
LdB Laidig very stony loam, 0 to 8 perecent sandstone boulders that are as much as 3 fect
slopes. in diameter; formed in colluvial and alluvial
LdD Laidig very stony loam, 8 to 25 percent materials on the lower slopes of mountains;
slopes. a moderate pan is at a depth below 36 inches;
the nonstony soils have had the boulders and
lnrge cobbles removed from the surface.

Ln Lindside silt loam. 1 4-70 | Moderately well drained silt, loam that is 4 to 70 0-36
feet thick; in some places there is stratification | 36-84
with layers of sand and gravel; the areas are
subject to overflow.

MaB Made land, granitic material, 0 to 8 per- *) * Soil material and rock that extend to varying ®

cent slopes. depths and that have been artificially dis-

MaD Made land, granitic material, 8 to 25 turbed; the areas range from deep cuts to deep

percent slopes. fills of mixed gneiss and granitic material.

MeA Made land, limestone material, 0 to 3 Q) Q) Soil material, glacial 6ill, and limestone that ex- ®

percent slopes. tend to varying depths and that have been

MeB Made land, limestone material, 3 to 8 artificially digturbed; the arcas range from

percent slopes. exposed bedrock to deep fill; there are also

MeD Made land, limestone material, 8 to 25 quarry spoil banks,

percent slopes.

MfB Made land, shale material, 0 to 8 percent, ®) ® Soil material and rock that extend to varying Q)

slopes. depths and that have been artificially dis-

M{D Made land, shale mafterial, 8 to 25 pereent turbed; the areas range from deep cuts to deep

slopes. fills of shaly and slaty material.
Mh Melvin silt loam. 0 4-70 | Poorly drained silt loam that is 4 to 70 feet thick, 0-48
MkA Melvin silt loam, local alluvium, 0 to 3 but in places has spots of silty clay loam;
percent slopes. subject to overflow,
MkB Melvin silt loam, local alluvium, 3 to 8
percent, slopes.
MI1A Monongahela silt loam, 0 to 3 percent 1% 5-40 | Moderately well drained silt loam and silty clay 0-36
slopes. loam that is 5 to 40 feet thick; there is a brittle | 36-120
M1B2 Monongaheln silt loam, 3 to 8 percent pan at a depth between 24 and 36 inches.

slopes, moderately eroded.

See footnotes at end of table.
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Classification Percentage passing sieve— Available Optimum | Maximum
Permeability] moisture | Reaction | moisture dry Shrink-swell
capacity ¢ for density ? potential
Unified AASHO No. 4 | No. 10 | No. 200 compaction
Pounds per
Inches per hour |Inches per inch pH Percent cubic foot

MIL_________ A-4 to A-5_-__] 90-100 | 80-95 55-65 0. 63-2. 0 0.12 5.0 17 110 | Low.
ML____._____ A-2 L. 85-95 75-90 25-35 0.63-2.0 .12 5.0 13 118 | Low.
ML_____._.__ A-d_ o ____ 85-95 65-80 55-70 2.0-6. 3 .18 6. 3 18 108 | Low.
SM,CGM_____ A-1, A2 L. 80-95 30-60 10-25 2.0-6.3 .18 6.1 11 120 | Low.
GM-GC..... A-2 . 20-40 15-30 5-15 2.0-6.3 .05 5. 6 12 122 | Low.
ML___ | A4 80-95 70-90 55-65 0. 63-2. 0 .14 5.3 13 115 | Low.

ML ... A4 .. 80-05 70-90 50-60 0. 2-0. 63 .12 5.4 14 115 | Low.
ML__________ A-do . 75-00 6575 55-65 0. 63-2.0 8 6. 2 16 110 | Low.
GM,SM, ML_| A-4__________ 60-80 55-65 40-60 0. 2-0. 63 18 6. 0 16 {10 | Low.

1 J . 14 JE ® ™ Q) ® * ® ) ® *-

[ P [C) J ™ ® ® ® O] ® *) M OF

(O TR O FR ® ® *) * ® * * Q) ®.

ML, MH_____| A6 ... 85-95 80-95 70-90 0. 2-0. 63 15 6. 0 18 108 | Medium.
ML, CL_____ A-dooo_._____| 85-95 80-90 60-70 0. 2-0. 63 15 5.2 13 115 | Low.
ML, CL__.._ A~d__.___.___| 80-90 75-85 55-70 0. 2-0. 63 10 5.2 13 115 | Low.



36

SOIL SURVEY SERIES 1959, NO. 31

TaBLE 4.—Brief description of the soils of Lehigh County,

Depth to Depth
Map Soil seasonally | Depth to Brief description of soil from
symbol high water| bedrock surface
table
Feet Teet Inches
MmB2 Montalto silt loam, 3 to 8 percent slopes, 3+ 214-10 | Well-drained, moderately plastic and sticky 0-30
moderately eroded. silty elay loam that is 24 to 10 fect thick and
MmC2 Montalto silt loam, 8 to 15 percent slopes, overlies well-drained, less plastic clay loam; | 30-48
moderately eroded. the very stony soils contain 3 to 30 pereent of
MmC3 Montalto silt loam, 8 to 15 percent slopes, boulders that are as much as 8 feet in diameter,
severely eroded.
MmD2 Montalto silt loam, 15 to 25 pereent
slopes, moderately eroded.
MmD3 Montalto silt loam, 15 to 25 percent
slopes, severely eroded,
MmE3 Montalto silt loam, 25 to 35 percent
slopes, severely croded.
MnB Montalto very stony loam, 0 to 8 percent;
slopes.
MnD Montalto very stony loam, 8 to 25 per-
cent slopes.
MnE Montalto very stony loam, 25 to 35 per-
cent slopes.
MoB2 Montevallo channery silt loam, 3 to 8 3+ 14-3 Well-drained, frost-churned or broken, shaly and 0-12
percent slopes, moderately eroded. silty soil material that is ¥4 foot to 3 feet | 12-36
MoC2 Montevallo channery silt loam, 8 to 15 thick and overlics the Martinsburg formation;
percent slopes, moderately eroded. course fragments occupy from 40 to 90 per-
MoC3 Montevallo channery silt loam, 8 to 15 cent by volume and range from 1 inch to 10
percent slopes, severely eroded. inches in diameter; in places cobbles and
MoD2 Montevallo channery silt loam, 15 to 25 boulders washed from other areas have ac-
pereent slopes, moderately eroded. cumulated on the surface.
MoD3 Montevallo channery silt loam, 15 to 25
pereent slopes, severely eroded.
MoE2 Montevallo channery silt loam, 25 to 35
percent slopes, moderately eroded.
MoE3 Montevallo channery silt loam, 25 to 35
percent slopes, severely eroded.
MoF2 Montevallo channery silt loam, 35 to 60
percent slopes, moderately eroded.
MoF3 Montevallo channery silt loam, 35 to 60
percent slopes, severely croded.
MsD Montevallo very rocky silt loam, 8 to 25
percent slopes.
MsF Montevallo very rocky silt loam, 25 to
65 pereent slopes.
MuB2 Murrill gravelly loam, 3 to 8 percent 5 5-40 | Well-drained gravelly loam that is 2 or more feet 0-36
slopes, moderately eroded. thick and contains sandstone and quartzite
MuC2 Murrill gravelly loam, 8 to 15 percent gravel; overlies 3 or more feet of a fine-tex- | 36-84
slopes, moderately eroded. tured, more plastic soil material; underlain
MuC3 Murrill gravelly loam, 8 to 15 percent by limestone.
slopes, severely eroded.
MvB Murrill very stony loam, 0 to 8 percent
slopes.
MvD Murrill very stony loam, 8 to 25 percent
slopes.
NtA Norton silt loam, 0 to 3 percent slopes, 3+ 2146-5 Well-drained silt loam or silty clay loam that 0-30
NtB2 Norton silt loam, 3 to 8 percent slopes, is 2% to 5 feeb thick and is underlain by | 30-60
moderately eroded. weathered shale, siltstone, and soft sandstone.
NtC2 Norton silt loam, 8 to 15 percent: slopes,
moderately eroded.
NtD2 Norton silt loam, 15 to 25 percent slopes,
moderately eroded.
PeB Penn shaly silt loam, 3 to 8 percent slopes. 34 1-3 Well-drained shaly silt loam that is 1 to 3 feet 0-20
PeB2 Penn shaly silt loam, 3 to 8 percent slopes, thick over red shale and thin sandstone. 20-36
moderately eroded.
PeC2 Penn shaly silt loam, 8 to 15 percent
slopes, moderately eroded.
PeC3 Penn shaly silt loam, 8 to 15 percent
slopes, severely eroded.
PeD2 Penn shaly silt loam, 15 to 25 percent

slopes, moderately eroded.

See footnotes at end of table,
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Classification

Percentage passing sieve—

Available

Optimum

Maximum

Permeability] moisture | Reaction | moisture dry Shrink-swell
eapacity 2 for density 3 potential
Unified AASHO No. 4 | No. 10 | No. 200 compachion
Pounds per
Inches per hour |Inches per inch plf Percent cubic fool .
MH___.._._. A=T . 90-100 | 85-95 80-95 0. 63-2. 0 j 206 91 h‘[?g]lﬁlm to
‘high.
MH.__.___._. A=T o 90-100 | 90-95 80-90 0. 63-2. 0 .12 6.0 29 89 l\'l(lzr;lilllm to
high.
SM-GM.__.__ A-1to A-2_._| 30-60 20-40 10-20 2.0-6. 3 .12 6. 5 15 113 | Low.
GP-GM_____ A-1to A-2___| 30-40 15-25 5-15 0. 63-2. 0 .04 6.5 14 116 | Low.
ML, CLi...__ A-4, A-6.____ 70-90 70-80 65-75 2.0-6.3 .15 6. 2 19 107 | Low to
medium.
SC, CL.__.__ A~6o .o 70-80 60-70 5565 0. 63-2. 0 .15 6.5 16 111 | Medium.
GM_._.__... A-do L. 65-75 60-70 40-50 0. 63-2. 0 .18 5.5 14 118 | Low.
H O 2 A-do Ll 60-70 50-60 40-50 0. 2-0. 63 .15 5.5 12 121 | Low.
ML-CTL___.__ A-d L 80-95 80-90 70-85 2.0-6.3 .16 5.2 11 119 | Low.
ML-Clo_..__| A—d__ ... __ 80-95 75-85 70-80 0. 63-2. 0 .10 5. 2 11 20 | Low.
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TasLr 4.—Brief description of the soils of Lehigh County,

Depth to Depth
Map Soil seasonally | Depth to Brief description of soil from
symbol high water| bedrock surface
table
Fect Teet Inches
PeD3 Penn shaly silt loam, 15 to 25 percent
slopes, severely eroded.
PeE2 Penn shaly silt loam, 25 to 40 percent
slopes, moderately eroded.
PeE3 Penn shaly silt loam, 25 to 40 percent,
slopes, severely eroded.
Ph Philo silt loam. 1 3-20 | Moderately well drained silt loam to loam that 0-72
is 3 to 20 feet, thick; formed in recent alluvium
along streams; contains occasional pockets
of gravel and clay; subject to occasional
flooding.
RdA Readington silt loam, 0 to 3 percent slopes. 114 3-6 Moderately well drained silt loam and elay 0-30
RdB Readington silt loam, 3 to 8 percent loam that is 3 to 6 feet thick and is on flats | 30-60
slopes. and in depressions of the uplands; underlain
RdB2 Readington silt loam, 3 to 8 percent by shale and thin sandstone.
slopes, moderately eroded.
RdC2 Readington silt loam, 8§ to 15 percent
slopes, moderately croded.
Rv Riverwash, 0 Q] Cobbly and gravelly areas along streams and {________
on islands; subject to frequent flooding.
RyA Ryder silt Toam, 0 to 3 percent slopes. 34 114-3 Well-drained silt Ioam and silty clay loam that 0-30
RyB2 Ryder silf loam, 3 to 8 percent slopes, is 1% to 3 feel thick and is underlain by
moderately eroded. shaly limestone.
RyC2 Ryder silt loam, 8 to 15 percent slopes,
moderately eroded.
RyC3 Ryder silt loam, 8 to 15 percent slopes,
saverely eroded.
RyD3 Ryder silt loam, 15 to 25 percent slopes,
severely eroded.
RyE3 Ryder silt loam, 25 to 35 percent slopes,
severely eroded.
ShA Shelmadine silt loam, 0 to 3 percent slopes. 0 3-8 Poorly drained shaly silt loam fo silty clay loam (=36
ShB Shelmadine silt; loam, 3 to 8 percent slopes. that is 3 to 8 feet thick and is underlain by | 36-72
ShB2 Shelmadine silt loam, 3 to 8 percent frost-churned Martinsburg shale and sand-
slopes, moderately eroded. stone; plastic and moderately sticky when
ShC2 Shelmadine silt loam, 8 to 15 percent wet; the water table is seasonally high.
slopes, moderately eroded.
TrA Trexler shaly silt loam, 0 to 3 percent 3+ 3-6 Well-drained shaly silt loam, sand, and silty clay 0-36
slopes. loam that is 3 to 6 feet thick and is underlain | 36-50
TrB2 I'rexler shaly silt loam, 3 to 8 percent by THinoian glacial till derived from shale and
slopes, moderately eroded. sandstone.
TrB3 Trexler shaly silt loam, 3 to 8 percent
slopes, severely eroded.
TrC2 Trexler shaly silt loam, 8 to 15 percent
slopes, moderately eroded.
TrC3 Trexler shaly silt loam, 8 to 15 percent
slopes, severely eroded.
TrD2 Trexler shaly silt loam, 15 to 25 percent
slopes, moderately croded.
TrD3 Trexler shaly silt loam, 15 to 25 percent
slopes, severely eroded.
TsA2 Trexler shaly silt loam, moderately shal- 5 114-3 Well-drained shaly silt loam that is 1% to 3 feet | 0-34
low, 0 to 3 percent slopes, moderately thick and is underlain by partly weathered
eroded. slate; small to medium chips of shale in the
TsB2 Trexler shaly silt loam, moderately shal- soils are partly weathered and soft. 34-40
low, 3 to 8 percent slopes, moderately
eroded.
TsB3 Trexler shaly silt loam, moderately shal-
low, 3 to 8 percent slopes, severely
eroded.
TsC2 Trexler shaly silt loam, moderately shal-

low, 8 to 15 percent slopes, moderately
eroded.

See footnotes at end of table.
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Classification Percentage passing sieve— Available Optimum | Maximum
Permeability| moisture | Reaction | moisture dry Shrink-swell
- capaeity 2 for density 3 potential
Unified AASHO No. 4 | No. 10 { No. 200 compaetion
LPounds per
Inches per hour |Inches per fnch pr Percent cubic foot

ML._._._____ AT . 90-100 | 75-90 55-70 0. 63-2. 0 0. 18 5.5 19 105 | Low.
ML-CL______ A—do___ . 090-100 | 85-95 80-90 0. 2-0. 63 .13 5.0 17 108 | Low.
ML-CL______| A4 _____._._. 90-100 | 85-95 70-90 <0.2 .10 5.0 14 114 | Low.
GP or SM____| A-l-a to A—4_ Q) Q) *) 2.0~6.3 | e ® ® Low.
ML ___. A5 to A-T___| 85-05 80-90 70-85 0. 63-2. 0 15 6.5 17 101 | Low.
Cliceo . A6 90-100 | 80-95 75~85 0. 2-0. 63 .12 5.5 18 11 Medium.
ML_o______.__ A-d . 80-90 75-85 70-~-80 <0.2 L AC 5.5 15 115 | Low.
ML, CL.__.. A—4 to A-6___) 75-85 65-80 45~55 0. 63-2. 0 .15 6.0 16 113 | Medium.
SM-SC, A4 60-75 | 50-65 25~35 | 0.63-2.0 .10 5.0 14 116 | Low.

GM-CGC.
SM-SC to A-2 to A—4_._| 50-70 40-60 25-35 2.0-6. 3 .10 6.0 15 130 | Low.

SM-SC-~

GM-GC.
SM to GM.._| A-1 to A-2.__| 40-60 30-50 20-30 0. 63-2. 0 05 . 16 129 | Low.
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Tanre 4.—Brief description of the soils of Lehigh County,

Depth to Depth
Map Soil seasonally | Depth to Brief description of soil from
symbol high water] bedrock surface
table
Feet Fect
TsC3 Trexler shaly silt loam, moderately shal- [nehes
low, 8 to 15 percent slopes, severely
eroded.
TsD2 Trexier shaly silt loam, moderately shal-
low, 15 to 25 percent slopes, modcrately
eroded.
TsD3 Trexler shaly silt loam, moderately shal-
low, 15 to 25 percent slopes, severely
eroded.
TsE2 Trexler shaly silt loam, moderately shal-
low, 25 to 35 percent slopes, moderntely
eroded.
TsE3 Trexler shaly silf, loam, moderately shal-
low, 25 to 35 percent slopes, severely
eroded.
WcB2 Washington gravelly loam, coarse vari- G- 4~60 | Well-drained, loose, gravelly glacial till or ter- 0~-40
ant, 3 to 8 percent slopes, moderately race material that is 4 to 60 feet thick over
eroded. limestone, shale, and sandstone. 40-144.
WcC2 Washington gravelly loam, coarse vari-
ant, 8 to 15 percent slopes, moderately
eroded.
Wga Washington silt loam, 0 to 3 percent 3+ 3-15 | Well-drained silt loam and silty clay loam that is 0-36
slopes. 3 to 15 fect thick and contains gravel in
WgA2 Washington silt loam, 0 to 3 percent places; formed in Tlinoian glacial till derived | 36-84
slopes, moderately eroded. from limestone.
WgB Washington silt loam, 3 to 8 percent
slopes.
WgB2 Washington silt loam, 3 to 8 percent
slopes, moderately eroded.
WgC Washington silt loam, 8 to 15 percent
slopes.
WgC2 Washington silt loam, 8 to 15 percent
slopes, moderately eroded.
WgC3 Washington silt loam, 8 to 15 percent
slopes, severely eroded.
WgD2 Washington silt loam, 15 to 25 percent
slopes, moderately eroded.
WhA Wheeling gravelly loam, 0 to 3 percent 4 4-12 | Well-drained gravelly loam that is 4 to 12 fect 0-36
slopes. thick and formed in stream terrace deposits; | 36-96
WhB2 Wheeling gravelly loam, 3 to 8 percent, contains 10 to 30 percent of shale and sand-
slopes, moderately eroded. stone gravel.
WHhC2 Wheeling gravelly loam, 8 to 15 percent
slopes, moderately eroded.
WoA Woodglen silt loam, 0 to 3 percent slopes. 0 4-12 | Very poorly drained silty clay that is 4 to 12 fect 0-30
WoB Woodglen silt loam, 3 to 8 percent slopes. thick and confaing oceasional cobbles; under- | 30-72
WrB3 Woodglen very stony silt loam, 0 to 8 lain by granite and gneiss; the water table is
percent, slopes. high throughout the year.
WsA Worsham silt loam, 0 to 3 percent slopes. 0 4-10 | Poorly drained silt Joam and silty clay loam that 0-30
WsA2 Worsham silt loam, 0 to 3 percent slopes, is 4 to 10 feet thick and contains gravel and
moderately eroded. cobbles in places; underlain by granite and | 30-84
Wsh Worsham silt loam, 3 to 8 percent slopes. gneiss; the water table is high throughout most
WsB2 Worsham silt loam, 3 to 8 percent slopes, of the year.
moderately eroded.

?I'he amount of available moisture in an inch of soil material in
the designated horizons shown in column that gives depth from
surface. This amount of water will wet the soil material described
to a depth of 1 inch without further percolation.

!Properties given for the Chester, Duffield, Fleetwood, Monte-
vallo, Trexler, and Washington soils are based on data given in
tahle 6.
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Classification Percentage passing sicve— Available Optimum [ Maximum
Permeability| moisture | Reuaction | moisture dry Shrink-swell
) capacity 2 for density ? potential
Unified AASIIO No. 4 | No. 10 | No. 200 compaction
Pounds per
TInches per honr | Inches per inch plr Percent cubic fool
SC-SM ... A—-}%—% t;) 65-80 50-70 25-35 2.0-6.3 0.12 6.5 15 111 | Low.
SC, GM_____ A=2-4 to 50-65 40-50 15-30 2.0-6. 3 .10 6.8 15 113 | Low.
A-2-7.

MI-CL..._._ A-4 to A-7___| 90-100 | 80-90 65-80 0. 63-2. 0 .15 6. 5 16 111 | Low to
medium.

MIL-MI~CL_.} A-4 to A-6._._| 90-100 | 85-95 75-90 0. 63-2. 0 .15 6. 8 18 107 | Low to
mediun.

SM__ ... A4 100 100 35-50 2. 0-6. 3 15 5.3 10 124 | Low.

GP-GC..___. A-2 ... 40-60 30-50 5-15 0. 63-2. 0 . 08 5.0 9 127 | Low.

ML._ ... A—d oL 80-90 | 70-80 65-75 <0.2 .12 5.5 18 108 | Medium.

ML oo | A—d.__.._.__] 80-90 70-80 65-75 <0.2 .12 5.5 18 108 | Medium.

MH._. ... AT oL 80-90 75-85 65-75 <0.2 L 12 5.0 15 109 Mccli}un to
high,

ML ... A-T_ . 75-90 60-75 55-65 <0.2 .12 5.0 15 109 | Low to
medium,

3 Estimates are based on AASHO designation T 99-57, Method
A, in which only the material passing the No. 4 sieve is compacted.
For those soils containing material retained on the No. 4 sieve,

the optimum moisture will be lower and the maximum dry density
higher than these estimated values.
4 Variable.
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[The characteristics are those that cause difficulty in the stated kind of construction.

SOIL SURVEY SERIES 1059, NO. 31

Tasun 5.—Switability and characteristics of the

Dushes

Suitability of soil

Suitability as source

Characteristics that

material for— of— affect—
Suscepti~
Suitability | bility to
Soil series and map symbols for winter frost Vertical alinement
grading heaving Road sub- Sand, for highways
grade Road fill Topsoil [gravel, and
stone
Materials | Drainage
Andover (AvB) ... _____. Poor_____ High_____ Fair__ . ... Fair______. Poor.____ Unsuit- Tngtabil- | High waler
able. ity. table.
Atkins (Aw, AxA) . ____ Very High_____ Poor_______| Poor...____ Good..__| Unsuit- Flooding-{ HWigh water
poor. able. table.
Bedford (BdA, BdB, BdB2, BeA, Poor to Medium__| Fair_o__.___ Fairo . o___. Good..._| Unsuit- Claypan__| Seasonal
BeB). fair. able. high wa-
ter table.
Brandywine (BfB2, BfC2, BfC3, CGood.___| Tiow_____ Good______ Good.__.___| Poor_.._. Unsult- Shallow- |_. ... ____
BfD2, BfD3, BfE3). able. ness.
Buchanan (BgB, BgB2, BhB, BhD).| Poor_____ Medinm..| Poor___.__. Good_ ..o Fair_____ Suitable (O] Seasonal
for high wa~
stone. ter table.
Chester (CgA2, CgB, CgB2, CgB3, | Good____| Low_____ Good. . .- Good. .. _.. Fair..._. Suitable ||
CgC, CgC2, CgC3, Cgb, Cgb2, for
CgD3, Cgk, CgE2, Cgk3, ChB, stone.
ChD, ChF)
Comly (CmA, CmB, CmB2, CmC2) | TFair__.__. Medium_.| Fair.o._..___ Faiv. . ... Fairo___. Unsuit- Claypan..| Seasonal
able. high wa-
ter table.
Croton (CrA, CrB, CsB)ueo oo Poor____. High___.. Poor_...... Poor_______ Fair_.___ Unsuit- Claypan_._| High water
able. table.
Duffield (DuA2, DuB2, DuC2, | Fairo____] Low_____ Fair. _.____ Fair___.___ Good____| Suitable |_____ | _.._
DubD2, DuD3, Duk2, DuF2 . for
stone.
Duffield, low clay variant (DvA, | Fair_o___. Tow._ ... Poor to fair_| Fair__..___ Good____| Unsuit- | | ...
DvA2, DvB, DvB2). able.
Bk (EKA) oo FPair_____ Medium__| Fair__._.._. Poor to fair_| Good__.__| Unsuit- |__________ . _____._._.
able.
Extremely stony land (Es)_._____. Fair____. Tow_____ Poor; little | Poor; little | Unsuit- Suitable | ..
soil ma- soil ma- able. for
terinl. terial, stone.
Fleetwood (FgB2, FgC2, FgC3, | Good._._ .| Tow____. Good._ ... Good .. ___. Poor_____ Good - - e
FgD2, FgD3, FgE2, FhB, FhD,
FhF).
Glenville (GnA, GnA2, GnB, GnB2, | Fair. ... Medinm.} Fair_ o _.___ Fair_ ... _. fPair_ ____ Unsuit- Claypan._| Seasonal
GnC, GnC?2). able. high
water
table.
Huntington (Hn) . __ . __._.._. Poor o Medium__{ Good below | Good below | Good.____| Unsnit- Flooding .| Flooding. ..
fair 3 feet, 3 feet, able.
fair fair
above. above.

See footnote at end of table,
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indicate that the soil generally has no special characteristics that interfere with the stated use]

Characteristics that affect— Characteristics that affect suitability for—
Continued
Construction| Farm ponds
Infiltration of | and main- Dikes and Agricul- Terraces Building
effluent from tenance of levees tural Irrigation and di- Waterways sites
septic tanks pipelines Reservoir | Embank- | drainage versions
area ment,

High water Stoniness._ .| Stoniness___| ... __.__._ Stoniness.| Stoniness_| Shallow- | Stoniness_._| Stoniness___| High water
table. ness to table.

pan layer.

Flooding and | Flooding |- _|ocooo oo __ Flooding..| Wetness..| Flooding___| Wetness____| Flooding
high water and high and high
table. water waber

table. table.

Seasonal high | Fluetuating |- oo oo u oo | oo oo e e e e e Seasonal
water table; water high wa-
very slow table. ter table;
permeability slow per-

meability.
Shaullow to Shallow to | Shallow- Shallow- | Shallow- Shallow- Shallow to
bedrock. bedrock. ness; rap- ness; rap- ness. ness. bedrock.
id perme- id perme-
ability. ability.
Seasonal high | Fluctuating | Stoniness___[.___________ Stoniness_| Stoniness_|._._.__.__ Stoniness_._| Stoniness-..| Seasonal
water table. water high water
table. table.

Very slow per- | Fluefuating |- .o | |- Slow per- | Claypan__|o oo i|ooool. Seasonal

meability; water mea- high wa~

seasonal table. bility. ter table.
high water

table.

Very slow per- | Fligh water |- .. ool |ececeaas Slow per- | Shallow- |._._________ Wetness; Seasonal
meability; table. meabil- ness 1o shallow- high
seasonal ity. clay- ness to water
high water pan. claypan. table.
table.

______________________________________ Rapid per- {ov oo e e en .| Sinks.
meahility.
______________________________________ Rapid per- | Insta- e eme e | e~ | Sinks,
meability. hility.
______________________________________ Rapid per- {. oo o e e e e e
meability.
Unsuitable... .| Stoniness.._| Stoniness.._| Stoniness; Stoniness. ... ___ Unsuit- Stoniness._.| Unsuitable__[ Stoniness.
rapid per- able.
meability.
______________ Stoniness.. _(ccecewooao-_| Rapid per- | Stoniness_| | .o___._{ Stoniness_._|. oo ___.
meability.
Seasonal high | Fluctuating |- ..o oo oo e oo e e e e e Seasonal
water table. water high
table. water
table,
Flooding_.._.. Flooding . - oo oo e e Flooding. - |- _-_ Flooding.
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SOIL SURVEY SERIES 1959, NO. 31

Tanne 5. —Suitability and characteristics of the soils of

Suitability of soil

Suitability as source

Characteristics that

material for— of— affect—
Suscepti-
Suitability | bility to
Soil series and map symbols for winter frost Vertical alinement
grading heaving | Road sub- Sand, for highways
grade Road fill Topsoil [gravel, and
stone
Materials Drainage
Klinesville (KnB2, KnC2, KnD3, | Good_.._| Low___._ Good______ Good_____._ Fair_____| Unsuit- oo
KnE3). able.
Laidig (LaB2, LdB, LdD)__._..___. wod.__.] Tow.__.._ Good_.____ Good______ Poor...._ Suitable |- ool __
for
stone.
Lindside (Ln) oo oo oo Poor_____ Medium._| Fair_ .. ____ Fair. . ._._. CGood. ...| Unsuit- TFlooding _| Flooding. _ .
able.
Made land, granitic material (MaB, | Variable._| Low_____ Good.______ Good._.__. Unsuit- Unsuit- oo _
MaD). able. able.
Made land, limestone material | Variable._| Low_____| Fair_______ Fairo ... Unsuit- Unsuit- ||
(MeA, MeB, MeD). able. able.
Made land, shale material (MfB, | Variable..; Low_.__. Good_ _.__.. Good-_ ... Unsuit- Unsuite [ |eoo .
MfD). able. able.
Melvin (Mh, MkA, MkB)_________ Very High__._. Poor.._____ Poor_______ Good.___| Unsuit- Flooding-| Flooding;
poor. able. high
water
table.
Monongahela (MIA, MIB2) . _____. Poor._.__.| Medium | Fairo_.____ Fair. . _____ Good__._| Unsuit- Tragi- Seasonal
to able. pan. ! high
righ. water
\ table.
Montalto (MmB2, MmC2, MmC3, | Fair_____ Medium__| Poor to Fair___.___ Fair_____ Suitable .| ..
MmD2, MmD3, MmE3, MnB, fair for
MnD, MnE). stone.
Montevallo (MoB2, MoC2, MoC3, | Good._...| Tow__.__ Poor to Poor to Poor.____ Unsuit- oo __
MoD?2, MoD3, MoE2, MoE3, good; good; able.
MoF2, MoF3, MsD, MsF). little little
soil soil
material material
in in
places. places.
Murrill (MuB2, MuC2, M™MuC3, | Good._..| Low__.__ Cood____.__ Cood_..__. Good____| Unsuit- |- e
MvB, MvD). able.
Norton (NtA, NtB2, NtC2, NtD2)__| CGood._._| Low._..__ PFair..o....] Good..____| Cood___.| Unsuit- || ..
able.
Penn (PeB, PeB2, PeC2, PeC3, | Good__.__| Tow..__. Good...__.] Good______ Fairo____| Unsuib- | oo o
PeD2, PeD3, PeE2, PeE3). able.
Philo (Ph) - e e Poor-....| Higho____ Poor to Poor to--_._| Good.___| Unsuit- TFlooding..| Flooding.. ..
fair fair, able.
Readington (RdA, RdB, RdB2, | Fairo__._.| Medium | Fair_______ Fair.._____] Good.___| Unsuit- Fragi- Seasonal
RdC2). to able. pan.! high
high. water
table.

See footnote at end of table,
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Characteristics that affect—

Contin

ued

Characteristics that affect suitability for—

Construction

Farm ponds

Slow permea-
bility; high
water table.

fluctuat-
ing water
table.
Fluctuat-
ing water
table.

Infiltration of | and muain- Dikes and Agricul- Terraces ] o

effluent from | tenance of levees tural Irrigation and di- Waterways Building

septic tanks pipelines Reservoir | Jombank~ | drainage versions sites
area ment

Shallowness to | Shallow- Shallow- Rapid per- | Rapid  |.._.______ Shallow- oo o a_.. Shallow- Shallowness
bedrock, ness. ness; meability. perme- ness. ness. to bed-

rapid per- ability, rock.
meability.
__________________________ Stoniness . _|-.______.___| Stoniness.|-w_ oo |eaaeoao___| Stoniness__.| Stoniness_._

Flooding_____ Flooding _ - |- e Tlooding._|. e ... Tlooding _ - |eoccacao oo Flooding.

______________________________________ Rapid per- oo |oeoooo_| Variable__|o oo el
meability.

______________________________________ Rapid per- Juo oo e Variable oo |eooeaaioo
meability.

______________________________________ Rapid per- | o |eeoeoao.| Variable. o ooeo o feeoaaaoo
meabil-
ity.

Tlooding; Flooding; oo e e Flooding..| Wetness__| TFlooding.-...| Wetness_...| Flooding;
high water high high
table. water water

table. table.

Slow perme- Fluetuating - oo oo o e e e ] e e e e e e e Seasonal
ability; water high
high water fesble. water
table. table.

__________________________________________________ Stoniness_|. o _ | __|._.______..| Stoniness...
Shatlow to Shallow to | Shallow; Shallow; Rapid  |oo_______ Shallow- | Shallow- Shallow- Shallow to
bedrock. bedrock. rapid rapid perme- ness. Dess. ness. bedrock.,
perme- perme- ability.
ability. ability.
__________________________ Stoniness.__{ Rapid per- |- |oeoocoooo oo | Hum- eeeee—ec—w-_] Sinks,
meabil- mocky.
ity.

Moderately | e e e e
slow per-
meability.

Shallow to Shallow to | Shallow- Shallow- oo |l Shallow- Shallow- Shallow to
bedrock. bedrock. ness; ness; ness. ness. hedrock,

rapid rapid
permea- permea-
bility. bility.
Flooding.._.... Flooding;  |weeceom oo oo Tooding-.|. . ...._. Flooding e -eo|o oo ocoeo oo Flooding.

Seasonal
high
water
table.
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SOIL SURVEY SERIES 1959, NO. 31

Tasnw 5.—Suitability and characteristics of the soils of

Suitability of soil Suitability as source Characteristics that
material for— of— affect—
Suscepti-
Suitability | bility to .
Soil scries and map symbols for winter frost Vertical alinement;
grading heaving Road sub- Sand, for highways
grade Road fill Topsoil |gravel, and
stone )
Materials | Drainage
Riverwash (Rv) oo oo Poor____. High____. Tair to Good...___ Unsuit- Variable__ [ ._.__ Flooding.____
good. able.
Ryder (RyA, RyB2, RyC2, RyC3, | Fair____. Medium__| Poor to fair_| Poor to fair_{ Good_.__| Unsuit~- || ___.___
RyD3, RyE3). able.
Shelmadine (ShA, ShB, ShB2, | Poor..___ High._.___ Poor.._.__. Poor to fair_[ Good_.__| Unsuit- Claypan__| High water
ShC2). able. table.
Trexler (TrA, TrB2, TrB3, TrC2, | Cood._._} Tow._._. wood. ... Good__.__._} Good____| Unsuit- |- | ...
TrC3, TrD2, TrD3, TsA2, TsB2, able.
TsB3, TsC2, TsC3, TsD2, TsD3,
TsE2, TsE3).
Washington gravelly loam, coarse | Good____| Low_____ Good______ Good_ .| Good-___| Fair. . __ | _________| ...
variant (WeB2, WcC2),
Washington silt loam (WgA, WgA2, | Fair_____ Tow to Fair_ .o Poor to fair.| Good____| Unsuit- | _______{o__________.
WgB, WgB2, WgC, WgC2, WgC3, medium, able.
WgD2).
Wheeling (WhA, WhB2, WhC2)_.__| Good.___| Low_____ Good._____| Good___.__ Good . __. Unﬁu]it;- ______________________
able.
Woodglen (WoA, WoB, WrB)_..___ Poor__.__} High____._ Poor_. ... Poor to fairs| Fair_____ Unsuit- Claypan__{ High water
able. table.
Worsham (WsA, WsA2, WsB, | Poor_____ High_._.__ Pooro_.____ Poor_______ Fairo_ .- Unsuit- Claypan__| High water
WsB2). able. table,

I Compact layers cause a high water table during wet periods.

Table 6 also gives compaction (moisture density) for
the tested soils. If soil material is compacted at succes-
sively higher moisture contents, assuming that the com-
pactive eifort remains constant, the density of the com-
pacted material will increase until the optimum moisture
content is reached. After that, the density decreases with
increase in moisture content. The highest dry density ob-
tained in the compaction test is termed maximum dry den-
sity. Moisture-density dala are important in earthwork,
for, as a rvule, optimum stability is obtained if the soil is
compacted to about the maximum dry density when it is
af, approximately the optimum moisture content.

Suitability of the soils for irrigation

The soil types of Lehigh County are grouped accord-
ing to the suttability of the soils for irvigation. Nof all
of the groups in the statewide classification of soils for ivri-
gation ave represented in the county.

The qualities and chavacteristics most important in
irrigation are vate of infiltration, permeability, depth,

texture, drainage, and moisture-holding capacity. Slope,
extent, of previous erosion, and hazard of further erosion
must, be considered carefully in relation to individual sites.
Steep or very stony soils, poorly drained soils, and most:
soils that have a fine-textured, slowly permeable subsoil
have been omitted from the groups because they generally
ave unsuitable for irrigation.

The range of moisture-holding capacity assigned to the
irrigation groups was made on a statewide basis for
groups of soils. These groupings are more generalized
than the estimates in engineering table 4; therefore, the
values assigned to these soils do not all coincide.

IRRIGATION GROUP 1

In this group are deep, well drained and moderately well
drained, permeable soils that are medium textured. These
are residnal and glaciated soils on uplands, and alluvial
soils on flood plains and tervaces. They are move than 36
inches deep. The following soils are in this group:

Chester gravelly silt loam.
Duflield silt loam.
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Characteristics that affect—

Characteristics that affect suitability for—

Continued
. Farm ponds

TRt Construction ! " .

.lll.ﬁ“:l ﬂv(l‘lop of | ™ hd main- Dikes and Agr 1‘cul- o Terraces o Building

cffluent from | Lo oo levees tural Trrigation and di- Waterways sites

septic tanks R ’ Reservoir | Iimbank- | drainage versions
pipelines area ment,

Unsuitable.___| Stoniness; [Stoniness._-_-| Stoniness; Stoniness_ ... Unsuit- | ._____ Unsuitable_.| Frequent
shifting rapid able. flooding.
bedload. DErMEa-

hility.
______________________________________ Rapid per- | Insta- e e oo o | Sinks.
meability. bility.

Very slow per- | Hligh water |- oo oo Slow per- | Shallow |[o_______.____ Shallow to High water
meabhility; table. mea- to clay- claypan. table.
high water bility. pan.
table,

______________________________________ Rapid per- |- |eee oo e e o] Sinks,
meability.

______________________________________ Rapid per- | oo |ee oo |eooooooo__| Sinks.
meability.

______________________________________ Rapid per- oo e e e
meability.

High water High water |- e |emce e aes Stoniness_| Wetness__|._._________ Wetness.___| High water
table; very table. table.
slow per-
meability.

High water High water |oo oo |e e e i e oo e oo Wetness. o= Wetness____| High water
table. table. table.

Elk silt Toam.

Fleetwood gravelly loam.
ITuntington silt loam.
Lindside silt; loam.
Norton silt loam.

Philo siit loam,

Mrexler shaly silt loam.

The estimated available moisture-holding capacity of
these soils is generally from 1.6 to 2.2 inches of waber per
toot, of deplh of soil. The maximum rate at which water
should be applied for irrigation shonld be not more than
0.5 inch per hour on cult; ivated crops and 1.0 inch per hour
on sod.

IRRIGATION GROUP 2

In this group are deep, well-drained, permeable soils
that are medium fextured o coarse textured. These soils
are on uplands and terraces and in colluvial aveas. They
are more than 36 inches deep. The following soils are in
this group:

Laidig gravelly loam.
Murrill gravelly loam.

Washington gravelly loam, coarse variant.
Wheeling gravelly loam.

Most of these soils have an estimated available moisture-
holding (mpflCl(y of 1.3 to 1.7 inches of water per foot of
depth of soil. The maximum rate at which water should
be applied for irrigation should he not more than 0.5 inch
of water per hour on cultivated crops and 1.0 inch per

hour on sod.
IRRIGATION GROUP 3

The soils in this group are deep, well-drained, per-
meable silt loams that have a heavy subsoil hut good strue-
ture. These ave vesidual and glaciated soils on uplands.
They developed from Jimestone or diabase parent material
and are more than 86 inches deep. The following soils are
in this group:

Duffield silt loam, low clay variant.
Montalto silt loam,
Washington silt loam.

The estimated available moistnnre-ho]ding capacity of
these soils is mostly 2.0 to 2.3 inches of water per foot of
depth of soil. Not more than 0.5 inch of water per hour
should be applied for imigation on cultivated soils, and
not more than 1.0 inch of water per hour on sod.
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Tasne 6.—Lngineering

[Dashed lines indicate information

Moisture-density 2
Pennsylvania
Name of soil and location Parent material report no. [ Depth Horizon Maxi- Opti-
mum dry[ mum
density |moisture
Chester gravelly silt loam: Tnches Th. per v

2 miles 8. of Vera Cruz and 2 miles 18, of Old | CGlacinted materials and gneiss | BE-17985_ _ 20”-021?') Boao ... c”.‘lﬂl' o4 ! cm?f
Ziongville.  (Modal profile.) (Reading Prong). BI-17986. .| 37-50 Croeeeee 121 12

0.5 mile 8W. of Old Zionsville, Upper Milford | Glaciated materials and gneiss | BIE-23401__] 10-19 Byooooo. 103 23
Township. (Finer texturcd than the (Reading Prong). BIE~34202__| 37-50 | Cy._._______ 112 17
modal profile.)

2,000 feet NE. of intersection of roads T457 | Glaciated materials and gneiss | B1E-32278_ .| 16-25 Bopeooooo . 115 12
and 39081 in  Salisbury Township. (Reading Prong). BE-32279_ .| 60-80-{ Co__.______ 120 11
(Coarser textured than the modal profile.)

Duffield silt loam, low clay variant:

0.33 mile STi. of Togelsville, Upper Macungic | Shaly limestone. BI~17546__| 20-27 Roge oo 102 21
Township. (Modal profile.) BIE-17547_ | 57-66 Cleeee . 101 21

0.25 mile . of Togelsville and N. of the | Limestone. Bl-22761._| 27-39 B and By 100 17
school on old U.8. 22 (Fine textured.) BIE-22762_ .| 65-874| Ci.___.__ L 97 23

0.75 mile K. of Newton, 425 feet IZ. of road | Limestoue. Bli-22750__] 18-28 Booo o ____ 101 17
T548 on road 511, (Coarse textured.) BIE-22760._] 39-56-4| Cpo_______ 104 17

Fleetwood stony lowm:

150 feet N. of intersection of roads 1458 and | Quartaite. BE-32276._( 15-30 Booo o ___ 121 12
T462. (Tine textured.) BE-32277._] 40-504| Ci. ... ____ 124 11

300 feet S. of rond T422 and 2 miles 8. of | Quartzite and gneiss, BI-32280. .| 9-20 | By_ . _.___ 114 14
Vera Cruz. (Conrse textured.) BE-32281__| 36-48+| Cio__._.__. 121 13

Montevallo channery silt loam:

0.5 mile NIE. of Siegersville, MHeidelberg | Glaciated gray shale (Martins- | BE-17538_ 1 7—11 By . ... 110 16
Township. (Modal profile.) burg formuation). BE-17539__| 16-24 e e 116 15

0.5 mile NW. of Lyon Valley on road T658, | Glaciated gray shale (Martins- | BI5~23393__1 9-17 | By ______ 114 14
Lowhill Township. (Fine textured.) hurg formation). BIE-23394_ _| 17-35 Crocooo . 116 14

300 feet W. of U.8. Route 309 on Lowhill | Glaciated gray shale (Martins- | B1E-22765__| 10-20 By 113 15
Church Road, Lowhill Township. (Coarse burg formation). BI-22766. ] 20-60 Cloee . 117 14,
textured.) h

Trexler shaly silt loam: - )

0.5 mile NW. of Germansville, Heidelkerg | Pre-Wisconsin glacial till on | BE-17542__| 16-22 Boo oo __ 113 16
Township. (Modal profile.) Martinsburg shale. BI-17543. - 41-50 Croeeo . 11 17

0.5 mile SX. of New Tripoli, Lynn Township. | Pre-Wisconsin glacial till on | BE-329282__! 12=19 By __ 100 18
(Finer textured than the modal profile.) Martingburg shale. BE-32283_.| 36-40+ Cp________ 115 14

1 mile W. of Lyon Valley on road 1658, | Glacial till. BE-23395__| 16-38 Booo____ 117 14
Weisenberg Township. (Coarse textured.) BIE~23396-_| 38-48+-| Cyo_______. 120 12

Trexler shaly silt loam, moderately shallow:

0.5 mile NW. of Germansville, Heidelberg | Glaciated gray shale (Marting- | BE=17540__| 11-19 Boro oo 12 16
Township. (Modal profile.) hurg formation). BI-17541__] 25-36 Cloceeee ol 13 16

0.3 mile Ii. of road 1788 along road T778 in | Glaciated gray shale (Martins- | B1E-32272__| 18-33 Buogo o . 112 16
Heidelberg Township.  (Finer textured burg formagtion). BE-32273. .| 33-40 Clacae . 105 19
than the modal profile.) )

1 mile Ii. of Newside. (Coarser textured | Glaciated gray shale (Martins- | BE-32270__1 12-25 By . 114 14
than the modal profiie.) burg formation). BE-32271._| 25-30++| Cy________ 116 13

Washington gravelly loam, coarse variant: _

1 mile N. of Sicgersville and 1. of the Turn- | Pre-Wisconsin glicial materi- | BE-17544__| 15-22 Bao oL 112 17
pike in  North Whitehall Township. als, BE-17545__| 45-50 Clece 114 15
(Modal profile.)

See footnotes at end of table.
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Mechanical analysis 3 Classification
Percentage passing sieve— Percentage smaller than— | Liquid | Plas-
limit | ticity
index AASHO Unified 8
No. 4 |No. 10|No. 40|No. 200, 0.05 | (.02 | 0.005 | 0.002
2-in. | 14-in. | I-in. | 8-in. | (4.7 (2.0 | (0.42 ] (0.074 | mm. | mm. | mm. min.
mim.) {mm.) | mm.) | mm.)
____________________ 100 95 86 68 52 50 36 23 18 35 10 | A-43) .| ML-CL.
____________________ 100 94 85 57 33 31 20 16 12 27 5 | A-2-4(0) ... SM-S8C.
_______ 100 a7 94 91 88 78 58 55 41 30 21 44 10 | A-5(5).____| ML.
_______ 100 88 88 80 73 57 29 27 16 11 7 35 4 | A=2-4(0)___| SM.

100 06 96 096 93 83 64 53 51 38 21 15 32 8 | A—d(4)-_.__| MI-CIL.
____________________ 100 99 78 62 34 31 24 13 7 28 2 | A-2-4(0)___] SM.
___________________ 100 099 98 96 93 91 72 45 31 43 15 | A=7-6(11)..| ML-CL.
_____________ 100 98 97 96 90 80 77 56 33 20 42 9 | A-5(8).-_.-] ML.
____________________ 100 97 96 92 89 88 65 41 28 41 10| A=T-5(9) .| ML,
______________ 100 99 97 95 93 88 87 70 45 32 47 15 | A=7-5(11)--| ML.
______________ 100 a8 093 88 80 70 (8 53 36 25 44 10 | A=5(8)-..._| ML.
_______ 100 93 91 80 73 65 54 52 33 19 12 46 91 A=B(4)._._.| ML.
______ 100 04 92 77 60 39 28 27 21 14 10 29 7 1 A-2-4(0)___) SM-SC.

100 84 73 63 37 24 11 6 5 4 2 2 26 4 1 A-1-2(0)__ .| GW-GC

S6 81 64 60 45 39 31 24 23 18 12 8 30 4 | A=1-h(0)...| GM.
85 80 70 G4: 45 37 27 18 17 13 8 6 26 51 A-1-b(0).__| GM-GC.

100 82 67 G1 35 26 16 14, 13 10 6 4 36 S| A-2-4(0).__| GM.

100 88 72 63 26 16 7 6 5 4 3 2 32 71 A-2-4(0).__| GW-CC.
______ 100 92 86 56 43 29 21 20 15 8 6 30 5 [ A=1-b(0).._| GM.
______ 100 04 84 46 31 19 12 10 9 6 4 28 5| A-1-a(0)._.{ GP-GC.
______ 100 99 95 36 23 15 13 12 10 7 3 35 9 | A-2-4(0)...| GM-GC.
_____________ 100 08 29 15 6 5 5 4 3 2 30 4 | A-1-a(0).__] GW-CGM.
______________ 100 98 83 73 62 53 51 42 26 18 31 9 A4y ... MI-CL,
_______ 100 93 88 70 61 50 42 41 32 22 L5 32 10 | A—4 (1)_._.} QM-GC.
______________ 100 98 91 83 72 65 63 53 33 24 33 12 1 A-6(7)_.___| GL.
_______ 100 03 89 74 64 52 43 41 32 18 12 27 6§ A—4(2)_____| SM-SC.

100 91 85 82 67 60 50 36 34 24 16 13 27 51 A-4(0)_____ GM-CGC.

83 79 67 64 50 46 37 25 23 18 11 8 26 5 A-1-b(0)__.| GM-CC.
_______ 100 92 82 50 40 28 23 22 18 13 10 34: 10 | A=2-4(0).__| GM-CC.

100 90 84 69 40 35 28 22 21 16 5 29 4 | A-1-bh(0)_..] GM.

_______ 100 93 86 68 61 51 40 38 29 18 14 29 7| A-4(1)._.__| GM-GC.

85 74 69 59 43 38 31 26 25 21 15 13 36 11 | A-2-6(0).._| GM-GC.
_______ 100 92 84; 62 52 37 28 27 19 11 7 28 7§ A-2-4(0)___| GM-GC.
_______ 100 95 93 62 53 37 30 28 19 4 24 2 1 A-2-4(0)___| GM.
_______ 100 86 80 54 45 34 28 27 24, 17 11 34 9 A-2-4(0)___| GM-GC.
_______ 100 07 97 86 79 57 34 32 26 21 16 31 11 | A-2-6(0)___! SC.
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Tarne 6.—Lngineering

Moisture-density 2
Pennsylvania '
Name of soil and location Parent material report; no. Depth Horizon Maxi- Opti-
mum dry| mum
density |moisture
Lb. per
Iuches ] cu. ft. Percent

1 mile W. of Oreficld, 0.256 mile 8. of road | Pre-Wisconsin glacial materi- | BE-32274.__| 42-60 Beao o ____ 113 :
T673 along road T674 in North Whitehall als. BI-32275__) 60-724 Ci.______._ 108 18
Townshin. (Finer textured than the
modal profile.)

1 mile N. of Siegersville in North Whitehall | Pre-Wisconsin glacinl materi- | BE-23397__| 20-36 | Bao._...___ 112 14,
Township., (Coarser textured than the als. BE-23398..] 48-60+ Cio._..___._ 116 13
modal profile.)

Washington silt loam: . . . .

0.5 mile NI, of Trexlertown, Upper Mac- | Pre-Wisconsin glacial till. BE-17083__| 17-27 Bage oo 108 18
ungie Township. (Modal profile.) BE-17984._ _| 37-46 Claoo .. 106 20

0.12 mile N, of road T483 and 2,000 feet 1. | Pre-Wisconsin glacial till. BIE~233909._] 25-37 By oo 107 18
of Route 229 in Lower Macungic Town- BIE-23400. | 54-60| Ci.________ 106 18
ship, (Finer textured than the modal
profile.)

Western edge of Kuhnsville, Upper Macun- | Pre-Wisconsin glacial till, BE-22763__[ 23-36 | Buyand Bay.. 117 13
gic Township. (Coarser textured than BIE-22764__| 71-80--! Bsor C,_ ... 108 17
the modal profile.)

U Tests performed by the Pennsylvania Department of Highways
in accordance with standard procedures of the American Association
of State Highway Officials (AASHO) (4).

? Moisture-density tests were performed by using Method A,
AASHO Designation T 99-57. "

3 Mechanical analyses were done according to the AASHO Desig-

IRRIGATION GROUP 4

In this group are moderately well drained to somewhat
poorly drained, medium-textured soils that are moderately
deep over a fragipan or claypan. The initial permea-
bility of these soils is genevally moderate, but after they
are saturated above the fragipan or claypan, the permea-
bility is moderately slow to slow. Depth to the fragipan
or claypan i1s 20 fo 86 inches. These soils developed on
glacial tll, residoum, colluvium, and alluvinm. The fol-
lowing soils are in this group:

Bedford silt loam.

Bedford and Lawrence silt loams.
Buchanan gravelly loaw.

Comly silt loam.

Glenville silt; loam.

Monongahela silt loam,
Readington silt loam.

The estimated available moisture-holding capacity of
these soils is mostly from 1.8 fo 2.2 inches of water per
foot of depth of soil. The maximum rate at which water
should be applied for irrigation should he not more than
0.5 inch per hour on cultivated soils and 1.0 inch per hour

on sod.
IRRIGATION GROUP 5

In this group are moderately deep, well-drained, per-
meable soils that are medium textured. "These arve re-

nation T 88. Results by this procedure frequently may difler some-
what from results that would have been obtained by the soil survey
procedure of the Soil Conservation Service (SCS). " In the AASHO
procedure, the fine material is analyzed by the hydrometer method
and the various grain-size fractions are calculated on the basis of all
the material, including that coarser than 2 millimeters in diameter.

sidual soils that are 20 to 36 inches deep over bedrock.
The following soils are in this group:

Ryder silt loam.

Trexler shaly silt loam, moderaiely shallow.

The estimated available moisture-holding capacity of
these soils is mostly from 1.8 to 2.2 inches of water per foot
of depth of soil. The maximum vate at which water
should be applied for irvigation is not move than 0.5 inch
per honr on enltivated crops and 1.0 inch per hour on sod.

IRRIGATION GROUP 6

In_ this group are somewhat poorly drvained to very
poorly drained, slowly to very slowly permeable soils that
are mediam textured. These are residual, glacial, and
collnvial soils. They are shallow to a hardpan or clay.
The following soils are in this group:

Croton silt loam.
Shelmadine silt Joam.

The estimated available moisture-holding capacity of
these soils is mostly from 1.8 to 2.2 inches of water per
foot of soil depth. The maximum rate at which water
should be applied for irrigation should be not more than
0.2 inch per hour on eultivated crops and 0.8 inch per hour
on sod. These soils generally arve not snitable for
irrigation,
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Mechanical analysis 3 Classification
Percentage passing sieve— Percentage smaller than— | Liquid [ Plas-
limit | ticity
index AASHO 4 Unified &
No. 4 [No. 10|No. 40|No. 200| 0.05 | 0.02 | 0.005 | 0.002
2-in. | 1¥-in. | l-in. | %-in. (4.7 (2.0 | (0.42 ] (0.074 | mm. | mm. | mm. mm.
mm.) | mm.) | mm.) | mm.)
100 93 88 87 77 71 54 34 31 25 19 16 29 10 | A-2-4(0)._.| SC.

81 73 64 61 40 32 21 17 16 12 11 10 46 16 | A=2-7(0).__| GM.
_______ 100 98 98 88 77 31 25 24 20 20 19 47 18 —2-7(1)___| SM-SC.
84, 74 69 66 39 24 4 4, 3 2 2 34 10 —2-4(0)_._| GW.
____________________ 100 95 | 01| 84 770 76| 62 45 39 41 16 | A=7-6(11)__| ML-CL,
__________________________ 98 06 93 88 86 66 46 38 37 12 | A-6(9).-...| ML-CIL.
____________________ 100 98 95 88 76 74 59 47 40 36 13 | A—6(9).-.-.| ML-CL.

_______ 100 90 90 84. 82 78 72 70 59 46 36 40 6| A—4(7)..._..| MIL.
_______ 100 04 88 79 73 64 56 54 36 20 15 26 5| A—4(4)___._| MIL-CL.
______________ 100 99 95 92 87 79 78 62 43 32 35 11 | A-6(8)---.._| MIL-CL.
In the SCS soil survey procedure, the fine material is analyzed by  Methods of Sampling and Testing (Pt. 1, Ed. 8): The Classification

the pipette method and the material coarser than 2 millimeters in
dianmeter is excluded from calculations of grain-size fractions. The
mechanical analyses used in this table are not suitable for use in
naming the textural classes of soils.

4 Based on Standard Specifications for Highway Materials and

IRRIGATION GROUP 7

In this group are shallow to moderately deep, well-
drained, permeable soils that are medium textured. These
are residual and glactated upland soils. They are 10 to 20
inches deep over weathered or shattered bedrock. The
following soils are in this group:

Brandywine loam.
Klinesville shaly silt loam.
Montevallo channery silt loam,
Penn shaly silt loan.

The estimated available moisture-holding capacity of
these soils is mostly from 1.6 to 2.4 inches per foot of soil.
The maximum rate at which water should be applied for
irvigation is 0.5 inch per hour on cultivated crops and 1.0
inches per hour on sod.

Soils and suburban developments

In Lehigh County the population is increasing rapidly
and the submbs of Allentown and Bethlehem are expand-
ing into aveas that formerly weve rural. Typically, these
areas ave beyond the expanding suburbs and contain
groups of homes scattered among patches of farmland.
This section is designed to aid phnnmw officials, realtors,

of Soils and Soil-Aggregate Mixtures for Highway Construction
PalOS( s, AASHO Designation M 145-49.

5 Based on the Unified Soil Classification System, Tech. Memo.
No. 3-357, v. 1, Waterways Iixpt. Sta., Corps of ho ngin., March
1953 (23).

and others interested in residential use of these expanding
arens.

The soils of the county have been placed in groups for
building sites on the basis of their characteristics that af-
fect nse for suburban ov vesidential construction. The
main characteristics considered ave depth of the soil, de-
gree of slope, internal drainage, hgu{mn from Iloodmfr
Kind of parent material, and stoniness. The soils in any
one group are much alike in those characteristics that
affect their suitability as sites for homesites and commu-
ml,y developments. Kach group is described in terms of

ts characteristics and its suitability for suburban use.

The grouping of soils for building sites, with informa-
tion given in tables and maps pm\uded elsewhere in this
repor t, will aid those secking suitable sites. The group-
ings, however, are not a substitute for the detailed investi-
z:,atlon needed at the site proposed for an expensive
development. Also, the groupings take into account only
the characteristics of the soils. Not considered ave dis-
tance to established centers, transportation lines, and other
economic factors. Gloupmns of soils for building sites
are made for this special purpose and ave likely to  differ
from groupings of soils for agriculture or 1me§tly- that is,
capability units, woodland groups, or irrigation groups.
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GROUP 1 FOR RUILDING SITES
These ave deep, well-drained, permeable soils that have
slopes of 0 to 8 percent. The following soils are in this
group:
Chester gravelly silt loam, 0 to 3 percent; slopes, moderately
eroded,
Chester gravelly silt loam, 8 to 8 percent slopes.
Chester gravelly silt loam, 3 to 8 percent slopes, moderately
eroded,
Chester gravelly
eroded.
Duflield silt loam, 0 to 3 percent slopes, moderately eroded.
Duflield silt Toam, 8 to 8 percent slopes, moderately eroded.
Duflield silt loam, low clay variant, 0 to 3 percent slopes.
Duffield silt loam, low elay vaviant, 0 to 3 percent slopes, mod-
erately eroded.
Duflield silt loam, low clay variant, 8 to 8 percent slopes.
Duflield silt Joam, low clay variant, 8 to 8 percent slapes,
moderately eroded.
Elk silt loam, 0 to 3 percent slopes.
Pleetwood gravelly loam, 8 to 8 percent slopes, moderately
eroded.
Made land, granitic materinl, 0 to 8§ percent slopes.
Made land, limestone materinl, 0 to 3 percent slopes.
Made land, limestone material, 8 to 8 percent slopes.
Murrill gravelly loam, 3 to 8 percent slopes, maoderately eroded.
Washington gravelly lonm, coarse variant, 3 to 8 percent slopes,
moderately eroded.
Washington silt loam, 0 to 3 pereent slopes.
Washington silt loam, 0 to 8 percent slopes, moderately eroded.
Washington silt 1oam, 3 to 8 percent: glopes.
Washington silt loam, 3 to 8 percent, slopes, moderately eroded.
Wheeling gravelly loam, 0 to 8 pereent slopes.
Wheeling gravelly loam, 8 to 8 percent slopes, moderately
eroded,

silt loam, 3 to 8 percent slopes, severely

The soils in this group have few natural limitations, are
easily cultivated, and arve among the best for agricnlture
in the county. Rxcept for the units of Made land, these
soils are better used for agriculture than for homes ov
other buildings. If they are selected as building sites,
their mild slopes and ease of grading make them desirable
locations for stores, factories, schools, and hospitals.

Some areas of Duflield and Washington soils are not
suitable for foundations, because of solution cavernsin the
underlying bedrvock. The other soils are generally suit-
able, but each potential building site ought to be examined
carefully.

These soils are generally suitable as fields for septic
tanks hecause they have good permeability, ave not af-
fected by a seasonal high water table, and absorb efituent
from septic tanks faivly rapidly. Tf a large amount of
waste liquid soaks into the soils underlain hy limestone,
however, the ground water is likely to bhe contaminated
because the bedrock under these soils has large channels
and caverns.

GROUP 2 FOR BUILDING SITES

These are deep, well-drained, permeable soils that have
slopes of 8 to 25 percent. The following soils ave in this
group:

Chester gravelly silt Joam, 8 to 15 percent, slopes.
Chester gravelly silt Toam, 8 to 15 percent slopes, moderately

eroded,
Chester gravelly sitt loam, 8 to 15 percent slopes, severely
croded.

ercent slopes.

Chester gravelly silt loam, 15 to 25 p
0 23 percent slopes, moderately

Chester gravelly silt loam, 15 1
eroded.

Chester gravelly sitt loam, 15 to 25 percent slopes, severely
eroded.

Duflield silt loam, 8 to 15 percent slopes, moderately eroded.

Duflield silt loam, 15 to 25 percent slopes, moderately eroded.

Duftield silt loam, 15 to 25 percent slopes, severely eroded.

Fleetwood gravelly loam, 8 to 15 percent slopes, moderately
eroded.

TFleetwood gravelly loam, 8 to 15 percent slopes, severely
eroded,

Fleetwood gravelly loam, 15 to 25 percent slopes, moderately
eroded.

Tleetwood gravelly loam, 15 to 25 percent slopes, severely
eroded,

Made land, granitic material, 8 to 23 percent. slopes.

Made land, limestone material, 8 to 25 percent slopes.

Murrill gravelly loam, 8 to 15 percent slopes, moderately
eroded,

Murrill gravelly loam, 8 to 15 percent slopes, severely eroded.

Washington gravelly loam, coarse variant, 8 to 15 percent
slopes, moderately eroded.

Washington silt lonm, 8 to 15 percent slopes.

Washington silt loanm, 8 fo 13 percent slopes, moderately
eroded.

Washington silt loam, 8 to 15 percent slopes, severely eroded.

Washington silt loam, 15 to 25 percent slopes, moderntely
eroded,

Wheeling gravelly loam, 8§ to 15 percent slopes, moderately
eroded,

‘These soils have slopes that ave satistactory for vesi-
dences, but they are somewhat sicep for large stores, fac-
tories, schools, or hospitals. Most areas are suitable for
foundations, but there is some slow soil creep on the steeper
slopes.

‘I'he soils in this group have good surface drainage and
are free of a seasonal high water table. If they are used
for residential developments, runoff and gully erosion may
be problems.

The soils will absorh a normal load of effluent from sep-
tic tanks. If large amounts of efMluent soaks into the
Duflield and Washington soils, however, the ground water
1s likely to be contaminated because the bedrock under
these soils has large channels,

GROUP 3 FOR BUILDING SITES

These are deep, well-drained, slowly to moderately
permeable soils that have slopes of 0 to 8 percent. The
following soils ave in this group:

Taidig gravelly lonm, 3 to 8 percent slopes, moderately eroded.

Laidig very stony loam, 0 o 8 percent slopes.

Montalto silt toam, 3 to 8§ percent slopes, moderately eroded.

Montalto very stony loam, 0 Lo 8 percent. slopes.

Norton silt 1oam, 0 to 3 percent slopes.

Norton silt loam, 3 to 8 percent slopes, moderately eroded.

Trexier shaly silt loam, 0 to 8 percent slopes.

Trexler shaly silt loam, 3 to 8 percent slopes, moderately
eraoded.

Trexter shaly silt loam, 3 to § percent slopes, severely eroded.

IExcept for the very stony Montalto and Laidig soils,
the soils of this group are well suited to the kinds T crops
commonly grown in this county. Their use for that pur-
pose, rather than for construction, should he considered.

All of these soils have slopes that are favorable for
stores, factories, and schools.  If the very stony Laidig
and Montalto soils are used for construction, however, the
many boulders will add to the cost of excavating and
grading.

These soils do not have a seasonal high water table.
They are porous enough so that drainage and aeration are
good.



LEHIGH COUNTY, PENNSYLVANIA 53

These soils absorh waste materials less vapidly than the
souls of groups 1 and 2. Therefore, larger disposal fields
will be required if septic tanks ave to operate satisfactorily.

GROUP 4 FOR BUILDING SITES

These are deep, well-drained, slowly permeable soils
that have slopes of 8 to 25 percent. The following soils
ave in this group:

Laidig very stony loam, 8 to 25 percent slopes.

Montalto silt loam, 8 to 15 percent slopes, moderately eroded.

Montalto silt loam, 8 to 15 percent slopes, severely eroded.

Montalto silt loam, 15 to 25 percent slopes, moderately eroded.

Montalto silt loam, 15 to 25 percent slopes, severely eroded.

Montalto very stony loam, 8 to 25 percent slopes.

Norton silt loam, 8 to 15 percent slopes, moderately eroded.

Norton silt loam, 15 to 25 percent slopes, moderately eroded.

Trexler shaly silt loam, 8 to 15 percent slopes, moderately
eroded.

Trexler shaly silt loam, 8 to 15 percent slopes, severely eroded.

I'rexler shaly silt loam, 15 to 25 percent slopes, moderately
eroded.

Trexler shaly silt loam, 15 to 25 percent slopes, severely eroded.

The soils in this group have slopes satisfactory for rvesi-
dences, buf, they are somewhat steep for the large buildings
and grounds needed for stores, factories, schools, or hos-
pitals. The soils generally are good for foundations, but
sonie slow soil creep occurs on the steeper slopes,

The very stony Montalto and Laidig soils contain
boulders that increase the cost and difliculty of excavating
and grading. TIf the soils in this group arve not protected
during and after construction, severe erosion may take
place and nearby lower areas may be flooded and covered
by deposits of sediment.

These soils do not have a seasonal high water table.
They have good internal drainage and arve well aerated,
hut they absorb effluent from septic tanks more slowly than
the soils of groups 1 and 2. Thervefore, if these soils are
used as fields for septic tanks, the fields must be larger
than for the soils of groups 1 and 2.

GROUP 5 FOR BUILDING SITES

These are predominantly modervately deep, well-drained,
permeable soils that have slopes of 0 to 8 percent. The
following soils are in this group:

Chester very stony silt loam, 0 to 8 percent slopes.

Fleetwood very stony loam, O to 8 percent slopes.

Made land, shale material, 0 to 8 percent slopes.

Murrill very stony loam, O to 8 percent slopes.

Ryder silt loam, 0 to 3 percent slopes.

Ryder silt loam, 3 to 8 percent slopes, moderately eroded.

Trexier shaly silt loam, moderately shallow, 0 to 3 percent
slopes, moderately eroded.

Trexler shaly silt loam, moderately shallow, 3 to 8 percent
slopes, moderately eroded.

Trexler shaly silt loam, moderately shallow, 3 to 8 percent
stopes, severely eroded.

Except for the very stony soils and the unit of Made
land, the soils of this group are fairly good for agricul-
turve. Their slopes ave favorable for stores, factories,
schools, and similar large structures. If the very stony
soils are used for construction, the houlders will ncrease
the cost of excavating and grading.

Most aveas of these soils are suitable for foundations,
but bedrock is only 2 to 4 feet helow the surface in most
places. The upper part of the bedrock is partially
weathered and soft, and in many places bedrock of vary-

ing hardness is reached in excavating. In many places
the Chester soil is underlain by saprolite, or rotten rock,
to a depth of 20 or morve feet. 'I'his votten rock is not
stable under heavy weight. Because the soils in this
group are well-drained and permeable, they readily ab-
sorb wastes and ave suitable fields for septic tanks.

GROUP 6 FOR BUILDING SITES

These are moderately deep, well-drained, permeable soils
that have slopes of 8 to 25 percent. The following soils
are in this group:

Chester very stony silt loam, 8 to 25 percent slopes.

Fleetwood very stony loam, 8 to 25 percent slopes.

Made land, shale material, 8 to 25 percent slopes.

Murrill very stony loam, 8 to 25 percent slopes.

Ryder silt loam, 8 to 13 percent slopes, moderately eroded.

Ryder silt loam, 8 to 13 percent slopes, severely eroded.

Ryder silt loam, 15 to 25 percent slopes, severely eroded.

Trexler shaly silt loam, moderately shallow, 8 to 15 percent
slopes, moderately eroded.

Trexler shaly silt loxm, moderately shallow, 8§ {0 14 percent
slopes, severely eroded.

Trexler shaly silt loam, moderately shallow, 15 fo 25 percent
slopes, moderately eroded.

Trexler shaly silt leam, moderately shallow, 15 o 25 percent
slopes, severely eroded.

These soils have slopes satisfactory for residences, but
they are too steep for large stoves, factories, schools, or
other buildings that requive veady access. The soils are
fairly suitable as foundations for small stiuctures.

Boulders scattered throughout the very stony soils and
the underlying material make excavation and grading
somewhat difficult and expensive on these soils. The
partly weathered rock underlying the Chester soil is soft
and somewhat elastic in many places. On steep slopes
there is slow soil creep. While construction is taking
place, surface runoff is a problem, and it may canse severe
gurllymg. . .

These soils do not have a seasonal high water table.

o
They have good internal drainage and are well acrated.
Eflluent from septic tanks soaks in satisfactorily, and the
soils are, therefore, suitable as fields for septic tanks.

GROUP 7 FOR BUILDING SITES
These are shallow, well-drained soils that have slopes
of 3 to 8 percent. The following soils are in this group:
Brandywine loam, 3 to 8 percent slopes, moderately eroded.
Klinesville shaly silt loam, 3 to 8 percent slopes, moderately
eroded.
Montevallo channery silt loam, 3 to 8 percent slopes, mod-
erately eroded.
Penn shaly silt Toam, 3 to 8 percent slopes,
Penn shaly silt loam, 3 to 8 percent slopes, moderately eroded.
These soils are shallow over bedrock. The bedrock is
generally hard enough that the soils ave suitable for foun-
dations. The areas are genevally too small for shopping
centers, factories, schools, or similar construction.
Excavating in soils of this group usually requires that
the bedrock be quarried to some extent. Thematervial that
remains after earthmoving is completed generally contains
too many fragments of breken rock or is too shallow to be
suitable for growing grass, shrubs, or trees. Also, the soil
material is droughty, and difliculty can be expected in
revegetating the areas and in establishing a good lawn.
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Although these soils arve well drained and arve well
aerated, they are permeable to a depth of only 1 or 2 feet.
Bedrock below that depth prevents water from soaking in.
Bvery site should be tested carefully to make sure that
water that has been added does not build up to saturate
the entire soil and then come to the surface. Difliculty can
be expected if the soils ave used as fields for septic tanks.
If waste from septic tanks were to sink into cracks in the
bedrock, it might contaminate the ground water, because
the soil material makes a poor filter.

GROUP 8 FOR BUILDING SITES

These arve shallow, well-drained soils that have slopes
of 8 to 25 percent. The following soils ave in this group:
Brandywine loam, 8 to 15 percent slopes, moderately eroded.
Brandywine loam, 8 to 15 percent slopes, severely eroded.
Brandywine loam, 15 to 25 percent. slopes, moderately eroded,
Brandywine loam, 15 to 235 percent slopes, severely eroded.
Klinesville shaly silt loam, & to 15 percent, slopes, moderately
croded.
Klinesville shaly silt loam, 15 to 23 percent slopes, severely
eroded. i
Montevallo channery silt loam, 8 to 15 percent slopes, moder-
afely eroded.
Mont:ev:'llllo channery silt loam, 8 to 15 percent slopes, severely
eroded.
Montevallo channery silt loam, 15 to 25 percent slopes, moder-
ntely eroded.
Montevallo channery silt loam, 15 to 25 percent slopes, severely
eroded.
Montevallo very rocky silt-loam, 8 to 25 percent slopes.
Penn shaly silt loam, 8 to 15 percent: slopes, moderately eroded.
Penn shaly silt loam, 8 to 15 percent slopes, severely eroded.
Penn shaly silt loam, 15 to 25 percent slopes, moderately
eroded.
Penn shaly silt loam, 15 to 25 percent slopes, severely eroded.

The soils in this group have slopes that ave satisfactory
for vesidences. They ave too steep for shopping centers,
factories, or similar large commercial, industrial, ov insti-
tutional construction. In most of the soils, bedrock is
at o depth of 1 to 2 feet. The bedrock below most, of the
soils is hard enongh to be satisfactory for foundations,
but, the bedrock underlying the Brandywine soils is soft
in places.

Generally, excavating in these soils requires some quar-
vying of the bedrock. If the stony soils ave used for con-
struction, the large number of boulders will increase the
cost, of grading. On the steeper slopes there is some slow
soil creep.

In many places runoff and the resulting erosion arve
problems during construction. If earthmoving is neces-
sary, the soils arve so shallow that the sotl material left is
poor for growing grass, shrubs, ov trees. Droughtiness
malkes it hard to establish good lawns and vigorous shrubs,

Although these soils are well drained and do not have a
seasonal high water table, the hedrock near the surface
may canse lateral seepage. Tf water is added, as in arveas
used as fields for septic tanks, the water is likely to seep
out on the hillsides farther down the slope.

GROUP 9 FOR BUILDING SITES

These are well-drained soils that have slopes steeper
than 256 percent. The following soils are in this group:
RBrandywine loam, 25 to 35 percent slopes, severely croded.
Chester gravelly silt loam, 25 fo 35 percent slopes.
Chester gravelly silt loam, 25 to 35 percent slopes, moderately
eroded.

Chester gravelly silt loam, 23 to 33 percent slopes, severcly
eroded.

Chester very stony silt loam, 25 to 50 percent slopes.

Duffield silt lomm, 25 to 35 percent slopes, moderately evoded.

Duffield silt loam, 85 to 55 percent slopes, moderately eroded.

Bxtremely stony land.

Rleetwood gravelly loam, 25 to 35 percent slopes, moderately
eroded.

Fleetwoaod very stony loam, 25 to 60 percent slopes.

Klinesville shaly silt loam, 25 to 35 percent slopes, severely
eroded.

Montalto silt loam, 25 to 35 percent slopes, severely eroded.

Montalto very stony loam, 25 to 35 percent slopes.

Montevallo channery silt loam, 25 to 35 percent slopes, moder-
ately eroded.

Montevallo channery silt loam, 25 to 35 percent slopes, severely
eroded.

Montevallo channery silt loam, 35 to 60 percent slopes, moder-
ately eroded,

Montevallo channery silt loam, 85 to 60 percent slopes, severely
eroded.

Montevallo very rocky silt Toam, 25 to 65 percent slopes.

Penn shaly silt loam, 23 to 40 percent slopes, moderately
eroded.

Penn shaly silt loam, 25 to 40 percent slopes, severely eroded.

Ryder silt loam, 25 to 35 percent slopes, severely eroded,

Trexler shaly silt loam, moderately shallow, 25 to 35 percent
slopes, moderately eroded.

Trexler shaly silt loam, moderately shallow, 25 to 35 percent
slopes, severely eroded.

These soils are too steep to be used for ovdinary dwell-
ings. In rural aveas they can best be nsed as open spaces,
or for parks or forests. Some areas may be suitable for use
as extensive pastures or game preserves.

In many places these soils occur in areas where the view
is unobstructed. Therefore, use of large tracts for Tuxury
housing may be feasible. ILf the soils are used for that
purpose, each site needs to he examined cavefully to see
that it is suitable for construction.

GROUP 10 FOR BUILDING SITES
These are deep, moderately well drained to somewhat
poorly drained soils that have slopes of 0 to 8 percent. The
following soils are in this group:

Bedford sill loam, 0 to 3 percent slopes.

RBedford silf lonm, 3 .0 8 percent, slopes.

Redford silt Toam, 3 to 8 percent siopes, moderately eroded.

RBuchanan gravelly loam, 3 to 8 percent slopes.

Buachanan gravelly loam, 8 to 8 percent slopes, moderately
eroded.

Buchanan very stony loam, 0 to 8 percent slopes.

Comly silt loam, 0 to 3 percent. slopes.

Comly silt Tonm, 3 o 8 percent. slopes.

Jomly silt loam, 3 to 8 percent slopes, moderately eroded.

Glenville silt lonm, 0 to 3 percent slopes.

Glenville sitt Toam, 0 to 8 percent slopes, moderately eroded.

Glenville silt loam, 8 to 8 percent slopes.

Glenville silt loam, 3 to 8 percent slopes, moderately eroded.

Monongahela silt loam, 0 fo 3 percent slopes.

Monongahela silt lonm, 3 to 8 percent slopes, moderntely
eroded.

Readington gilt loaan, 0 to 3 percent slopes.

Readington silt loam, 8 to 8 percent slopes.

Readington silt loam, 3 to 8 percent slopes, moderately eroded.

These soils have a seasonal high water table that persists
for several weeks in most years. The high water table
causes sealing and drainage problems in basements. The
soils have gentle slopes that are favorable for stores, fac-
tories, schools, and similar commercial, industrial, and
institutional construction. Satisfactory foundations are
usually possible on these soils. The boulders in the very
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stony Buchanan soil add to the cost of excavating and
grading.

If these soils ave used as fields for septic tanks, the water
table will be too high for several weeks each year, and
effluent will not be ahsorbed properly. In some of the
more permeable soils, such as the Glenville and Bedford
soils, absorption can be improved if an independent tile
drainage system that has an adequate outlet is installed
hefore the septic-tank disposal field is established. For
seasonal use in summer, as for 4 summer camyp, these soils
may he used satisfactorily as fields for septic tanks, but
the fields need to be large.

GROUP 11 FOR BUILDING SITES
These are deep, moderately well drained soils that have

slopes of 8 to 25 percent. The following soils ave in this
group:

Buchanan very stony loam, 8 to 25 percent slopes.

Comly silt loam, 8 to 13 percent slopes, moderately eroded.

Glenville silt loam, 8 to 15 percent slopes.

Alenville silt loam, 8 to 13 percent slopes, moderately eroded.

Readington silt loam, 8 to 15 percent; slopes, moderately eroded.

~ These sotls have moderately good internal drainage, but
they have a seasonally high water table, and there is seep-
age on the hillsides, They are satisfactory as foundations
for houses, but there are problems in sealing and draining
the basements. The boulders in the very stony Buchanan
soil increase the difficulty of excavating and grading.
Seepage through the subsoil, when there is a seasonal
high water table, makes these soils poor as fields for septic
tanks. TIf much waste is added to the septic-tank sys-
tem, it may seep out on the surface farther down the
slope.
GROUP 12 FOR BUILDING SITES
‘I'hese are poorly drained and somewhat poorly drained
soils of uplands that have slopes of 0 to 15 percent. The
following soils ave in this group:
Andovcr very stony sandy loam, 0 to 8§ percent slopes.
Bedford and Lawrence silt loams, 0 to 3 percent slopes.
Bedford and Lawrence silt loams, 3 to 8 percent slopes.
Croton silt loam, 0 to 3 percent slopes.
Croton silt; loam, 3 to 8 percent, slopes.
Croton very stony loam, 0 to 8 percent slopes.
Melvin silt loam, Tocal alluvium, 0 to 3 percent slopes.
Melvin silt loam, local alluvium, 3 to 8 percent slopes.
Shelmadine silt loam, 0 to 3 percent slopes.
Shelmadine silt 1oam, 3 to 8 percent slopes.
Shelmadine silt loam, 3 to 8 percent slopes, moderately eroded.
Shehmadine silt loam, 8 to 15 percent slopes, moderately eroded.
Woodglen silt loam, 0 to 3 percent slopes.
Waoodglen silt loam, 3 to 8 percent slopes.
Woodglen very stony silt loam, 0 to & percent slopes.
Worsham silt loam, 0 o 3 percent slopes.
Worsham silt lToam, 0 to 3 percent slopes, moderately eroded.
Worsham silt loam, 3 to § percent slopes.
Worsham silt loam, 3 to 8 percent slopes, moderately eroded.

These soils have a high water table during most of the
year, and at times water sbands on the surface. The soils
are generally unsatisfactory for heavy structures. If they
ave used for commercial or residential construction, fill
will be needed to raise floors above the level reached by the
water table. The fill onght to be adequately drained so
that the water table will not vise to the new level.

These soils ave not, suitable as fields for septic tanks. If
they ave used for that purpose, distribution lines would be
below the level of the normal water table for long periods.

GROUP 13 FOR BUILDING SITES

These arve soils of flood plains that are subject to over-
flow. The following soils are in this group:

Atkins silt Toam,

Atking silt Yoam, local alluvium, 0 to 3 percent slopes.
Huntington silt: loam.

Lindside silt Toam.

Melvin silt loam.

IPhilo silt loam.

Riverwash.

These soils are subject to flooding, and they are not suit-
able as sites for buildings. Some areas may have value as
parks and rvecreational areas, and some may be used for
agriculture.

Descriptions of the Soils

This section 1s provided for those who want detailed
information about the soils in the county. It describes the
individual soils, or mapping units; that is, the aveas on
the detailed soil map that ave bounded by lines and are
identified by a symbol. For more general information
about the soils, the reader can vefer to the section “Gen-
eval Soil Map,” in which the broad patterns of soils are
described. “The approximate acreage and proportionate
extent of each soil mapped in the county are given in table
7, and their location is shown on the soil map at the back
of the report. Terms used to describe the soils ave given
in the Glossary.

In the descriptions that follow, each soil series is fivst
described, and then the soils in the series. The series
description mentions features that apply to all of the soils
it confains.

Only one soil profile is described in detail for each
series, and that profile is deseribed under the description
of the sevies. The profile described is consideved to be
representative for all the soils in the sevies. The descrip-
tions of the soils in the servies generally tell how their pro-
file differs from the one given as representative of the
series.

In describing the profile a letter symbol, for example,
“Ay”, was assigned to each of the various horizons, or
Lyyers. These letter symbols have a special meaning for
soil scientists and others who make detailed studies of the
soils, Most readers will. need to remember only that all
of the letter symbols beginning with “A” are the surface
Tnyer; those beginning with “B” ave the subsoil; those
heginning with “C” are the substratum, ovr parent ma-
tevial; and those beginning with “D” ave bedrock.

The color of each horizon is described in wourds, such as
vellowish brown, but it can also be indicated by symbols
for the hue, value, and chroma, such as 10YR 5/4. These
symbols, called Munsell color notations (20), are used by
soil scientists to evaluate the color of the sotl precisely.
For the profiles described, the names of the colors and
the color symbols are for moist soil unless stated other-
wise.

The boundavies between horizons arve described so as to
indicate their thickness and shape. The terms for thick-
ness ave abrupt, clear, gradual, and diffuse. The shape of
the boundarvy is descvibed as smooth, wavy, wregular, ov
broken.
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SOIL SURVEY

SERIES 1959, NO. 31

TavLe 7.—Approzimale acreage and proportionale extent of the soils mapped

Soils Acres | Percent Soils Acres | Percent

Andover very stony sandy loan, 0 to 8 percent Duflield silt loam, 15 to 25 percent slopes,
slopes. el __ 1, 207 0.5 moderately eroded - ______ 173 0.1

Atkins silt loam_ Lo .. 5, 065 2. 3 || Duffield silt loam, 15 to 25 pereent slopes,

Atking silt loam, local alluvium, 0 to 3 percent severely eroded ool 247 .1
SlOPeS . - e 132 .1 || Dufficld silt loam, 25 to 35 percent slopes,

Bedford silt loam, 0 to 3 pereent slopes. . ... 1, 664 .7 moderately eroded. oo oo __ 79 M

Bedford silt loam, 3 to 8 percent slopes. .. _.___ 509 .2 || Duffield silt loam, 35 to 55 percent slopes,

Bedford silt loanm, 3 to 8 percent slopes, moder- moderately eroded ... oo _______ 121 .1
ately eroded . . ____ 427 .2 || Duffield silt loam, low clay variant, 0 to 3

Bedford and Lawrence silt loams, 0 tio 3 percent; pereent S1OPES .. o oo oo - 411 .2
S OPeS . o e e 101 m Duflield silt loam, low clay variant, 0 to 3

Bedford and Lawrence silt loams, 3 to 8 percent percent slopes, moderately eroded_ - .. ___ 226 .1
slopes. oo 105 ® Duflield silt loam, low clay variant, 3 to 8

Brandywine loam, 3 to 8 percent slopes, moder- percent slopes. o oL ooo. 111 M
ately eroded . - o o __ 99 Q] Duffield silt loam, low clay variant, 3 to 8 per-

Brandywine loam, 8 to 15 percent slopes, moder- cent slopes, moderately eroded. oo . ____ 1,078 .5
ately eroded . _ . L _L.._. 300 1| Lk silt loam, 0 to 3 percent slopes. ... ... 180 .1

Brandywine loam, 8 to 15 percent slopes, sev- lixtremely stony land. .o ... ______ 2, 051 .9
erely eroded . - oo _____. 51 Q) Fleetwood gravelly loam, 3 to 8 percent, slopes,

Brandywine loam, 15 to 25 percent slopes, moderately eroded .- . ____.__ 645 .3
moderately eroded . _ .. _______ 126 .1 || Fleetwood gravelly loam, 8 to 15 percent slopes,

Brandywine loam, 15 to 25 percent slopes, moderately eroded. .o o _______. 615 .3
severely eroded.____ ... _____ 136 . 1 || Fleetwood gravelly loam, 8 to 15 pereent slopes,

Brandywine loam, 25 to 35 percent slopw severely eroded. .o oo 281 1
severely eroded_.___ ... ... .. ... 48 M Fleetwood gravelly loam, 15 to 25 percent slopes,

Buchanan gravelly loam, 3 to 8 percent slopes__ 280 L1 moderately eroded_ . .. __._ 93 (O]

Buchanan gravelly loam, 3 to 8 percent slopes, Fleetwood gravelly loam, 15 to 25 percent slopes,
moderately eroded_ .- oL ___.__ 174 1 severely eroded. oo oo ___._. 104 O]

Buchanan very stony loam, 0 to 8 percent slopes-| 1, 386 .6 || Fleetwood gravelly loam, 25 to 35 pereent; slopes,

Buchanan very stony loam, 8 tio 25 percent slopes. 207 R moderately eroded___ ..o ______. 42 O]

Chester gravelly silt loam, 0 to 3 percent slopes, Fleetwood very stony loam, 0 to 8 percent slopes. 457 .2
moderately eroded oo L. ... 345 2 || Fleebwood very stony loam, 8 to 25 percent slopes_| 1, 794 . 8

Chester gravelly silt loam, 3 to 8 percent slopes. - 253 . L Fleetwood very stony lo‘un, 25 to GO percent

Chester gravelly silt loam, 3 to 8 percent slopes, SLOPES o e e oo 486 .2
moderately eroded_ - . . __________.___ 4, 310 1.9 C-l(‘nvlll(, silt, loam, 0 to 3 percent, slop(‘%-------- 106 m

Chester gravelly silt lonm, 3 to 8 percent slopes, CGlenville silt loam, 0 to 3 percent slopes, moder-
severely eroded . _________.__.__ 362 .2 ately eroded . .o oo 68 Q)

Chester gravelly silt loum, 8 to 15 percent slopes. 189 . L[} Glenville silt loam, 3 to 8 pereent slopes_ ... __ 244 .1

Chester gravelly silt loam, 8 to 15 percent slopes, Glenville silt loam, 3 to 8 percent slopes, moder-
moderately eroded. ... L ._._l__ 3, 100 1. 4 ately eroded .o ee i 977 L4

Chester gravelly silt loam, 8 to 15 percent slopes, Glenville silt loam, 8 to 15 percent slopes. o ___ 14 O]
severely eroded ..o _____ 1, 100 .5 || Glenville silt loam, 8 to 15 percent slopes,

Chester gravelly silt loam, 15 to 25 percent slopes_ 67 M moderately eroded .. ... .. 210 .1

Chester gravelly silt ]o.nn 15 to 25 percent Huntington silt loam____._ . ______ ... ._ 620 .3
slopes, moderately eroded - ool 168 . 2 1| Kiinesville shaly silt loam, 3 to 8 percent slopes,

Chester gravelly silt loam, L5 fo 25 percent moderately eroded____ . ______ . ____._.___ 63 "
slopes, severely eroded . . ________________ 970 -4 || Klinesville shaly silt loam, 8 to 15 percent slopes,

Chester gravelly silt loam, 25 to 35 percent moderately eroded_. ... ________ ... ... 24 O]
SlOPES - o o e e e i 27 M Klinesville shaly silt loam, 15 to 25 percent

Chester gravelly silt loam, 25 to 35 percent, slopes, severely eroded - oo ______..___ 26 O]
slopes, moderately eroded - _ . . ____ ... 58 M Klinesville shaly silt loam, 25 to 35 percent

Chester gravelly silt loam, 25 to 35 percent slopes, severely eroded _ ... __ . . ___.__ 34 M
slopes, severcly eroded_ - _______________ 161 - 1| Laidig gravelly loam, 3 to 8 percent slopes,

Chester very stony silt loam, 0 to 8 percent slopes_| 1, 029 .5 moderately eroded_. ... ... 303 .1

Chester very stony silt loam, 8 to 25 percent Laidig very stony loam, 0 to 8 pereent slopes_____ 1, 958 .9
SlOPeS . e 4, 640 2.1 || Laidig very stony loam, 8 to 25 percent slopes. .| 4, 058 1.8

Chester very stony silt loam, 25 to 50 percent; Tindside silt 10aM - - o o o oo e e 1, 606 L7
SIOPES . e 2, 664 .21 Made land, granitic material, 0 to 8§ pereent

Comly silt loam, 0 to 3 percent slopes__.._.____ 708 .3 SIOPES- o - e 54 m

Comly silt lonm, 3 to 8 percent slopes___.._.___ 1, 305 -6\l Made land, granitic material, 8 to 25 percent

Comly silt loam, 3 to 8 percent slopes, moder- SlOPES - o e 6 O
ately eroded . _________ 1, 681 -8 || Made land, limestone material, 0 to 3 pereent

Comly silt loam, 8§ fo 15 percent slopes, moder- SlOPES - o e e 3, 647 1.6
ately eroded . - oo oo 154 - Il Made land, limestone material, 3 to 8 pereent

8101100 51“1 }Onm (3) }0 é Puc"l\:‘ S%ODO ---------- ég@ . : SIOPES - - o e 5, 137 2.3
roton silt loam, 3 to 8 percent slopes_ .. ..___. 5 . . ) . ' o

Crofon very :tonv ]0‘““'0 to § percent slopos... 04 o Mnldo land, limestone material, 8 to 25 percent | e84 g

Duflicld silt loam, 0 to 3 percent slopes, moder- SIOPES.. - oo o RS Dok ’
ately eroded . o 941 1 || Made land, shale material, 0 fo 8 pereent slopes._... 289 .1

Duffield silt loam, 3 to 8 percent slopes, moder- Made land, shale material, 8 to 25 percent slopes. 414 .2
ately eroded oo o e 2, 641 1. 2 Melvin silt loam_ _ o . ________._ 1,213 .5

Duflield silt loam, 8 to 15 percent slopes, moder- Melvin silt loam, local alluvium, 0 to 3 percent
ately eroded - o C oL .- 1, 069 ) SlOPES . — - e eialao. 908 L4

See footnofe at end of tahle,
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Soils Acres | Percent Soils Acres | Percent
Melvin silt loam, local alluvium, 3 to 8 percent Philo silt loam . o . ___ 999 0. 4
slopes. .. .. 281 0. 1 || Readington silt loam, 0 to 3 percent slopes. o - __ 168 -1
Monongahela silt loam, 0 to 3 percent slopes. _ - .. 96 Q) Readington silt loam, 3 to 8 percent slopes__.___ 55 O]
Monongahela silt loam, 3 to 8 percent slopes, Readington silt loam, 3 to 8 percent slopes,
moderately eroded._ o ___ . ___._ 147 .1 moderately eroded__ o e 340 .2
Montalto silt loam, 3 to 8 percent slopes, mod- Readington silt loam, § to 15 percent slopes,
erately eroded_.___ ___ . __ . ___________ 1, 104 .5 moderately eroded ..o ______.__. 30 M
Montalto silt loam, 8 to 15 percent slopes, mod- RIVerWaSH - o e e 188 B!
erately eroded.. . __. 875 .4 i Ryder silt lonm, 0 to 3 percent slopes_ .- __ 269 -
Montalto silt loam, 8 to 15 percent slopes, sc- Ryder silt lonm, 3 to 8.percent slopes, moderately
verely evoded .o ________________________.__ 252 .1 eroded - o 1,311 .6
Montalto silt loam, 15 to 25 percent slopes, mod- Ryder silt loam, 8§ to 15 percent slopes, mod-
erately evoded. oo ___ . _______._______._._ 59 Q) erately eroded. . oo 433 .2
Montalto silt loam, 15 to 25 percent slopes, se- Ryder silt loam, 8 to 15 percent slopes, severely
verely eroded . - o ______ 205 L eroded - - o . . 59 O]
Montalto silt loam, 25 to 35 percent slopes, se- Ryder silt loam, 15 to 25 percent slopes,
verely eroded . . . __ . __.__________.__ 57 m severely eroded.____ . oo 72 O]
Montalto very stony loam, 0 to 8 percent slopes. - 311 .1 i Ryder silt loam, 25 to 35 pereent slopes, severely
Montalto very stony lonm, 8 to 25 percent stopes_ 815 4 eroded - - e 16 M
Montalto very stony loam, 25 to 35 percent Shelmadine silt loam, 0 to 3 percent slopes_ .- 1, 812 .8
shoPes. o e 287 . 1 || Shelmadine silt loan, 3 to 8 percent slopes...___| 1, 546 .7
Montevallo channery silt loam, 3 to 8 percent Shelmadine silt loam, 3 to 8 percent slopes,
slopes, moderately croded__________________. 470 .2 moderately eroded_ . - ... 1, 097 .5
Montevallo channery silt loam, 8 to 15 percent, Shelmadine silt loam, 8 to 15 percent slopes,
slopes, moderately eroded_ ... ___________ 461 L2 moderately eroded .o oo ________ 7 "
Montevallo channery silt loam, 8 to 15 percent Trexler shaly silt loam, 0 to 3 percent slopes_ ... 1,216 )
slopes, severely eroded . oo _____________ 249 . b Trexter shaly silt loam, 3 to 8 pereent slopes,
Montevallo channery silt loam, 15 to 25 percent moderately eroded_____ . ______.._. 7,039 3.2
slopes, moderately eroded____._____________ 736 .3 1] Trexter shaly silt loam, 3 to 8 percent slopes,
Montevallo channery silt loam, 15 to 25 percent severely eroded.______ . _____...___ 167 -l
slopes, severely eroded - - __________________._ 928 .4 1) Trexler shaly silt loam, 8 to 15 percent slopes,
Montevallo channery silt lonn, 25 to 35 percent moderatelv eroded . o o 2, 574 1.2
slopes, moderately eroded_ .. .___________ 301 .2 1| Trexler s}m]:y gilt loum, 8 to 15 percent slopes,
Montevallo channery silt loam, 25 to 35 percent severely eroded ..o oo 200 .1
slopes, severely eroded - . ___________ 1, 121 .5 || Trexler shaly silt loam, 15 to 25 percent slopes,
Montevallo channery silt loam, 35 to 60 percent moderately eroded. o ..o 1,113 .5
slopes, moderately eroded_ - - __________._____ 2, 387 1.1 | Trexter shaly silt loam, 15 to 25 percent slopes,
Montevallo channery silt loam, 35 to 60 percent severely eroded . .o ___ 94 O
slopes, severely eroded_ . __ . ___________ 1, 259 . 6 || Trexler shaly silt loam, moderately shallow, 0 to
Montevallo very rocky silt loam, 8 to 25 percent 3 pereent slopes, moderately croded_ oo _.____ 1, 861 .8
SlOPeS. e 29 Q) Trexier shaly silt loam, moderately shallow, 3 to
Montevallo very rocky silt loam, 25 to 65 percent 8 percent slopes, moderately eroded__ ... ____ 19, 514 8.8
SIOPES. o 73 Q) Trexler shaly si1t loam, moderately shallow, 3 to
Murrill gravelly loam, 3 to 8 percent slopes, 8 percent slopes, severely eroded_ ... _____ 1, 256 .6
moderately eraded_._______.__________.______ 979 -4 || Trexler shaly silt loum, moderately shallow, 8 to
M}:i‘g‘(ﬂﬂ%ﬁ:1\’)01}{"0(1]00?{“, 8 to 15 pereent slopes, 618 3 15 percent slopes, moderately eroded________. 11, 834 5.3
O RTIELY BEOQCH. oo oo oo e s oo . Trexler shaly silt loam, moderately shallow,
M:ézr'(\lll‘(\ﬁ""é‘rgl(llzdloam’ 8 to 15 percent slopes, 150 . 8 to 15 percent slopes, severely eroded. . _____ 4,704 2.1
Murrill very stony loain, 0 to 8 percent slopes_ _ . 30 ) t 1‘10'—‘1‘81' ;}mly. .S‘llz lioam, mo??}.‘ﬂg‘(}]]“\r s‘;h;ll'll(l_)\\', 4 469 2.0
Murrill very stony loam, 8 to 25 percent slopes_ _ . 77 M . o b0 2o pereent sfopes, moderatoly croded. - = 2h -
Norton silt'loam, 0 to 3 percent slopes_ ... 207 1 || Trexler §l;zmly silt loam, moderately shallow, ) )
Norton silt loam, 3 o 8 percent slopes, moder N 15 to 25 percent slopes, severely eroded___.._.| 6, 854 3.1
ately eroded . o 2,737 1. 2 |l Trexler shaly silt loam, moderately shallow,
Norton silt loam, 8 to 15 percent slopes, moder- 25 to 35 percent slopes, moderately eroded..| 2,942 1.3
ately eroded . _______ ... 360 .9 || Trexler shaly silt loam, moderately shallow,
Norton silt loam, 15 to 25 percent slopes, moder- 25 to 35 pereent slopes, severely eroded-..._.| 3, 688 L7
ately eroded . __ _ _ . _.._ 130 . 1 |l Washington gravelly loam, coarse variant, 3 to
Penn shaly silt loam, 3 to 8 percent slopes______ 181 1 8 percent slopes, moderately eroded. .o ____ 1, 048 .5
Penn shaly silt loam, 3 to 8 percent slopes, mod- Washington gravelly loam, coarse variant, 8 to
erately eroded_ .. ________ . ___________ 602 .3 15 percent slopes, moderately eroded. oo 361 .2
Pe(fll_r:L Emlzls(il({e lcrl)mn, 8 to 15 percent slopes, mod- 270 0 Washington silt loam, 0 to 3 pereent slopes_ - _ 2, 668 12
2 ClY eroded o L e oo . AT, H " .} e 5 P AP oo .~
Penn shaly silt loam, 8 to 15 percent slopes, W I\nsl:(lll;{l’r‘;?(n] ,5:\1::'0(1{(),‘:1”1’ 0 to 8 percent slopes, 8 775 3.0
~severcly eroded _________________.______.__. 502 23|l Washi avely it Jomm. 3 to 8 nercent slopes " 933 ’ ;J
Penn shaly silt loam, 15 to 25 percent slopes, Vashington silt loam, 3 to 8 percent slopes... Ao -
moderately eroded .- - oo 287 .1 |l Washington silt loam, 3 to 8 percent slopes, | »
Penn shaly silt loam, 15 to 25 percent slopes, moderately eroded - .o ... 28, 64»‘1’ 12.9
severely eroded T 431 2 |l Washington silt loam, 8 to 15 percent slopes__ .. 102 O
Penn shaly silt loam, 25 to 40 pereent slopes, Washington silt loam, 8 to 15 percent slopes,
~moderately eroded____.__._ ... ___________ 119 1 moderately eroded - . oo ... 2, 575 1.1
Penn shaly silt loam, 25 to 40 pereent slopes, Washington silt loam, 8 to 15 percent slopes,
severely eroded_____ __ . _________________ 90 m severely eroded _____ L. __________ 1, 303 6

Sce footnote at end of table.
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TanLe 7.—Approximate acreage and proportionate extent of the soils mapped—Continued

Soils Acres | Percent Soils Acres | Percent
Washington silt loam, 15 to 25 percent slopes, Waoarsham silt loawm, 0 t0 3 percent slopes_ - _____ 343 0.2
moderately eroded ... .o ______ 576 0.3 || Worsham silt loam, 0 to 3 percent slopes, mod-
Wheeling gravelly loam, 0 to 3 percent slopes._ - _ 37 M erately eroded________ ... ______._. 57 O
Wheeling gravelly loam, 3 to 8 percent, slopes, Worsham silt loam, 3 to 8 percent slopes____.__ 346 .2
moderately eroded______ .. ___.___ 274 .1 || Worsham silt loam, 3 to 8 percent slopes, mod-
Wheeling gravelly loam, 8 to 15 percent slopes, erately eroded__ ... oL __._.._.__. 339 .2
moderately eroded. .o _________... 23 M Mines and pits_ . ... 1, 398 .6
Woodglen silt loam, 0 to 3 percent slopes. ... 85 (M Waber .. 640 .3
Woodglen silt loam, 3 to 8 percent slopes_____ .. 278 .1
Woodglen very stony silt loam, 0 to 8 percent Total - . . 222,720 100. 0
SlOPeS e 342 .2

! Less than 0.1 percent.

Andover Series

The Andover series consists of poorly dreained soils that,
are along the lower slopes of Blue Mountain. The soils
formed m collnvial material that washed or rolled from
higher arveas underlain by sandstone, conglomerate, and
quartzite. They are in low places and along drainageways
where water collects as the vesnlt of seepage.

These soils have 1 to 2 inches of black, ovganic material
that overlies a darvk-gray surface layer. Their subsoil is
arayish and is mottled with hrown and reddish yellow.
Scattered on the surface ave cobbles and houlders of sand-
stone and conglomerate that range from a few inches to
several feet in diameter.,

The Andover soils are near well-drained Laidig soils
and somewhat poorly drained Buchanan soils. All of
these soils have similar parent material.

Typical profile of an Andover very stony sandy Joam:

Ao 2 inches or less of black (LOYR 2/1), partly decnyed

organic mabter.

Agg 0 Lo 6 inches, dark-gray (10YR 4/1) very stony sandy
loam mottled with reddish yellow (7.5YR 6/8);
weak, medium to thick, platy structure that breaks
to weak, fine, subangular blocky; firm when moist;
slightly sticky when wet; medium acid; abrupt,
wavy boundary; 3 to 5 inches thick.

6 to 14 inches, light brownish-gray (10YR 6/2) very
stony silty clay loam mofttled with reddish yellow
(7.6YR 6/8); moderate, medium to coarse, angular
blocky structure; firm when moist, sticky when
web; strongly acid; clear, wavy boundary; 7 to 9
inches thick.

14. to 30 inches, gray (10YR 6/1) very stony silty clay
loam mottled with reddish yellow (7.5YR 6/8);
moderate, medium to coarse, subangular blocky
strucbure arranged in prisms; firm when moist,
very sticky when wet; thick clay films; very strongly
acid; gradual, wavy bBoundary; 12 to 18 inches
thick.

30 to 48 inches, brown (10YR 5/3) very stony clay loam:
a few, fine, prominent mottles of gray (5Y 6/1);
coarse, prismatic structure that breaks to coarse,
blocky; very firm; thick clay films; very strongly
acid; diffuse, wavy boundary; 12 to 20 inches thick.

48 to 72 inches, dark yellowish-brown (10YRR 4/4) very
stony clay loam; a few, fine, distinct, gray (5Y 6/1)
streaks spaced 5 to 8 inches apart; black coatings
of iron and manganese are common; coarse, pris-
muatic structure that breaks to moderate, medium,
fine blocky; firm when moist; thick clay films;
strongly acid.

Baig

Bozg

The texture of the surface lnyer vanges from sandy loam
to silt loam. The subsoil is predominantly silty clay loam,
but its texture ranges to sandy clay loam.

The Andover soils are low in natural fertility. Per-
meability is very slow, and the water table is high. The
soils are strongly acid. They do not erode easily.

Andover very stony sandy loam, 0 to 8 percent slopes
(AvB).—This is the only Andover soil mapped in the county.
The native vegetation under which it formed was poplar,
hickory, maple, dogwood, and various kinds of oaks. The
soilis too stony and wet for agriculture.

Mapped with this soil arve small aveas of soils that arve
very poorly drained.

Andover very stony sandy loam, 0 to 8 percent siopes, is
in capability unit VIIs-2; woodland group 11; and gronp
12 for building sites.

Atkins Series

The Atkins series is made up of deep, poorly drained
soils of flood plains. Some areas of these soils consist of
clay, silt, and sand that washed from soils of uplands, and
they are underlain by acid shale and sandstone. The
areas in the southern part of the county, however, formed
in local colluvium and alluvinm. The colluvium and al-
Invium was washed from nearby uplands in which the
soils ave underlain by granite, gneiss, or red Triassic rocks.

The Atkins soils are nearly level or gently sloping and
are along creeks and other small streams. Those 1n drain-
ageways, ab the heads of streams, and in draws grade to
soils of the uplands that ave poorly drained or moderately
well drained.

The surface layer of the Atkins soils is very dark gray.
In many places their subsoil has motties that range from
pale brown to gray, but in the southern pavt of the county
the mottles in the subsoil are yellowish ved to light gray.
In many places the surface layer is underlain by layers
that contain enough clay to vetard the movement of water
through the profile. The aveas ave wet most of the time
because of excess surface water and subsurface seepage.

In the southern part of the county, the surface layer
of the Atkins soils is thick and silty. The subsoil ranges
from reddish gray to brown or dark gray and is mottled.
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The Atkins soils on flood plains are near aveas of mod-
erately well drained Philo soils. Those in local alluvium
are near areas of Chester, Glenville, and Worsham soils in
the vicinity of South Mountain. They are also neal areas
of Croton, Norton, Penn, and R eadington soils of the
Triassic lowland.

Typical profile of an Atkins silt loam in a cultivated
aren:

A, 0fo 8inches, very dark gray (10YR 3/1) silt loam mottled
with yellowish red (5YR 5/6); weak, fine, granular
structure; friable when moist, nonsticky when wet;
moderately acid; abrupt, wavy boundary; 6 to 9
inches thick.

C, 8 to 16 inches, gray (10YR 6/1) silt loam mottled with
brownish yellow (10YR 6/8); moderate, medium to
coarse, blocky structure; firm when moist, very
sticky when wet; strongly acid; gradual, wavy
boundary; 7 to 9 inches thick.

C, 16 to 30 inches, gray (I0YR 6/1) silty clay loam mottled
with brownish yellow (10YR 6/8); strong, coarse,
blocky structure; firm when moist, very sticky when
web; strongly acid; clear, wavy boundary; 12 to 15
inches thick.

C; 30 inches -+, gray (JOYR 6/1) gritty sandy clay loam
mottled with brownish yellow (I0YR 6/8); weak,
medium, subangular blocky structure; firm when
moist, sticky when wet; strongly acid.

These soils have high available moisture capacity and
moderate to slow pernlelhlhiy They are moderate in
natural fertility and have a high water table. Atkins soils
are suited to frequent cultivation only when they are
adecuately drained. Consequently, on many farms these
soils are used for pasture or as woodland.

Atkins silt loam (Aw).—This nearly level soil has a
profile like the one described for the series. The surface
layer is very dark gray and contains small chips of gray
shale. The surface layer and subsoil ave mottled and arve

saturated with water most of the time. In most places
the texture of the surface s Lycl is silt loam, but there are
small areas of loam, sandy loam, gravelly loun, or silty
clay loam.

"This soil is in low areas along creeks and small strearns
where it receives frequent overHow. It has slow to vu Y
slow surface drainage. Crops are seldom damaged by
overflow, but the soil is suited to frecuent tillage only if
it has been adequately draimed. A mixture of grasses
suitable for poorly drained soils should be used for Su,dmo*
pastures on this soil. The pastures can be improved by
using a system of open drains to lower the water tahle.

Because of the high water table, trees on this soil have
shallow roots and are subject to windthrow. The soil is,
therefore, only fair for trees.

This soil is in capability unit ITITw-2; woodland group
11; and group 13 for building sites.

Atkm% silt loam, local alluvxum, 0 to 3 percent slopes
[AxA).—This 301] is mostly in dvainageways and near seep
lines and springs. Its profile is more veddish or browmsﬂ
than the one described as typical for the series, and the sub-
soil is genevally finer textured. The soil material is near] ¥
free of gravel and fragments of rock.

Mapped with this soil are small areas that are slightly
steeper and have a thinner surface layer.

Atkins silt Joam, local alluvium, 0 to 3 percent slopes,
1s too wet for Ileqnent cropping un]ess 1t is adequately

drained. Tt is covered by water most of the time. Asa
result, it is difficult to plow, and crops often drown out.
If the soil is used for pasture, grasses and legumes that
tolerate weness ave the hest. Jime and ferbilizer are
needed to increase yields. Installing open ditches, where
feasible, will help to Jower the water table and to improve
surface drainage.

Because of the high water table, trees on this soil have
shallow roots and are subject to windthrow. Thervefore,
this soil is only fair for trees.

This soil is in capability unit TITw-2; woodland group
11; and group 13 for building sites.

Bedford Series

The Bedford series consists of deep, moderately well
drained soils of vml]eys The soils are nearly level to
gently sloping, Their surface layer is dark brown, and
their subsoil 1s yellowish-brown silty clay loam to fine silt
loam that is mottled in the lower part. A clayey layer in
the lower part of the subsoil retards the flow of water
through the profile. As a rvesult, the soils are sometimes
Wi Lmlommd for short periods. The clayey layer also re-
duces mei root penetration.

These soils developed in glacial till ov in frost-churned
material that weathered from cement rock and from pure
and impure limestone. In places there are boulders and
rounded stones left by glaciers. The soils are in low
areas and depressions 1 valleys underlain by limestone.
They ave in the central part of the county and in Saucon.
Valley. _

The Bedford soils ave near deep, well-drained Wash-
ington and Duflield soils and moderately deep Ryder sotls.
They are also near the somewhat poorly drained Lawrence
soils and the poorly drained local alluvium phases of the
Melvin soils.

Typical profile of Bedford silt loam, 0 to 3
slopes, ina cultivated avea:

A, 0 to 10 inches, dark-brown (I0YR 38/3) silt lowm; weak,
fine, granular structure; friable when moist; slightly
acid; abrupt, wavy boundary; 8§ to 11 inches thick.

By, 10 to 17 inches, strong-hrown (7.5YR 5/6) silty clay
loani; wenk, medium to coarse, subangular blocky
structure; friable when moist; slightly acid; gradual,

) wavy boundary; 5 to 9 inches thick,

B, 17 to 25 inches, reddish-yellow (7.8YR 6/6) silty clay

loam; weak, medium to thick, platy structure;

friable when moist; neutral; clear, wavy boundary;

7 to 9 inches thick,

25 to 30 inches, strong-brown (7.5YR 5/8) silty clay
loam; common, medium, distinet mottles of light
yellowish hrown (10YR 6/4); moderate, coarse,
subangular blocky structure fthat breaks to thin
plates; firm when moist; neutral; clear, wavy
boundary; 4 to 10 inches thick.

B 30 to 40 inches -, brownish-yellow (10YR 6/6) silty
clay loam; common, medium, distinet motfles of
very pnlo brown (IOYR //4) and strong brown
(7.5Y1R 5/8); moderate, medium to coarse, blocky
structure that breaks to thin plates; firm when
moist, sticky when wet; 10 to 20 inches thick.

The subsoil ranges from yellowish hrown to strong
brown or reddish yeﬂow Depth to mottling ranges from
24 to 36 inches, and depth to the claypan, From 25 to 34
inches. The soils that formed in material weathered from

percent

B Bm
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cement rock generally have a texture that is convser than
that in the profile described, and they lack a fine-textured
horizon, or claypan. '

The permeability of the subsoil and substratum is mod-
erately slow. Theavailahle moisture capacity and natural
fertility are high, and the water table is lugh for short
periods. The soils ave suited to plants that folerate wet-
ness and that are not damaged by heaving in winter.

Bedford silt loam, 0 to 3 percent slopes (BdA).—The
profile of this soil is the same as the one described as
typical for the series. ‘

Mapped with this soil are small areas where the surface
layer is slightly thinner and material from the subsoil
has been mixed with it.

Bedford silt loam, 0 to 3 percent slopes, is well suited
ko corn, mixed hay crops, pasture, and trees. The claypan
in the lower part of the subsoil, however, retards water
from moving downward and veduces root penctration.
Iixcess water in the profile late in winter and early in
spring is likely to drown ont small grains and deep-rooted
crops, or those crops may be killed by heaving.

Using tile in large fields to drain the seep spots makes
these solls easier to cultivate and improves yields. Diver-
sion terraces help to protect the aveas from runoff. A
suitable rotation is one in which a row crop is grown no
oftener than once in 3 years.

This soil is in capability unit TIw-1; woodland group
9; irrigation group 4; and group 10 for building sites.

Bedford silt loam, 3 to 8 percent slopes (BdB).—The
profile of this soil is similar to the one described for the
series, but the surface layer is thinner and material from
the subsoil has been mixed with it. Depth to mottling is
also slightly greater.

"This soil is suited to corn, mixed hay crops, pasture, and
trees. It is subject to erosion, however, if used for row
crops. Grasses and legumes that tolerate wetness should
be grown. Ixcess water in the profile in winter and
spring is likely to drown out small grains or to cause them
to be killed by heaving.

Using tile to drain seep spots will help improve drain-
age. Graded striperopping and diversion terraces will
remove excess surface water and will also help to control
erosion. Using a rotation that includes 2 years of eulti-
vated crops and 1 year of a hay crop helps to reduce
erosion, conserve moisture, and maintain organic matter
m the soil.

This soil is in capability unit TTIe-4; woodland group 9;
irrigation group 4; and group 10 for building sites.

Bedford silt loam, 3 to 8 percent slopes, moderately
eroded (BdB2).—The profile of this soil is similar to the
one described as typical for the series, but material from
the former subsoil has heen mixed with the suirface soil
by plowing. The profile also contains a few fragments
of rock, and depth to mottling is slightly greater.

"T'his soil is suited to corn, mixed hay crops, pasture, and
trees. Grasses and legumes that tolerate wetness should
be used for mixed hay crops and pasture. The claypan in
the lower part of the subsoil impedes the downward move-
ment of water. As a vesult, excess water is likely to drown
out small grains in spring.

Using tile to drain seep spots will improve the drainage
of this soil.  On long slopes graded striperopping can he
used to prevent serious erosion. Diversion terraces will

help protect low-lying fields from runoff and will remove
excess surface water,

This soil is in capability unit ITe-4; woodland group 9;
treigation group 4; and group 10 for building sites.

Bedford and Lawrence silt loams, 0 to 3 percent
slopes (BeA).—In this mapping unit the soils oceur to-
gether on flats and in drainageways and other low areas.
‘They are too intermingled to be mapped separately. The
profile of the Bedford soil is similar to the one described
as typical for the series. A typical profile of a Lawrence
silt lonm is deseribed under the Lawrence series. Taw-
rence soils are somewhat poorly drained; hence, they arve
a little wetter than the Bedford soils.

‘I'he surface layer of these soils is generally thick becanse
of material that has accumnlated on them. Tnsmall areas,
however, gullies have been cansed by the flow of large
amounts of surface water. The subsoil ranges from silg
loam fo silty clay loam in texture. Depth to the claypan
in the subsoil varies.

T'hese soils are moderately well drained to somewhat
poorly drained. Permeability is moderately slow in the
subsoll and substratum, and there is mottling from just
below the plow layer to a depth of 34 inches.

In these soils the claypan slows the downward move-
ment of water. Asa resulf, the soils ave likely to he wet
until late in spring. If they are not drained, they arve
suited only to pasture and frees and to crops that tolerate
webness.  Alfalfa, small grains, and other crops thai ave
sensitive to wetness drown out. :

Open ditches or tile drains can be used to improve the
drainage of these soils. A suitable 4-year vobation in-
cludes af least 2 years of o hay crop.  Applying fertilizer
will increase yields.

"This mapping unit is in capahility unit ITTTw-1; wood-
land group 8; irrigation group 4; and group 12 for huild-
ng sites.

Bedford and Lawrence silt loams, 3 to 8 percent
slopes (BeB).—The soils in this mapping unit have a sur-
face layer that is thinner than that of Bedford and Law-
rence silt loams, 0 to 3 percent slopes. Also, there arve
fewer areas where soil material from other aveas has ac-
cumulated, and the avens contain a larger proportion of
Bedford soils. TIn small aveas varying amounts of mate-
vial from the subsoil have been mixed with the surface
layer.

These soils are suited o crops that tolerate wetness.
Alfalfa, small grains, and other crops that cannot tolerate
wetness will drown out or will he killed as the vesult of
heaving in winter.

If feasible, tile drains and open ditches can be used to
improve the aveas for crops. If they are used, yields will
generally increase. Fertilizer is needed, however, for
highest yields.

These soils are in capability unit T1Tw-1; woodland
group 9; irrigation group 4; and group 12 for huilding
sites.

Brandywine Series

The Brandywine series consists of well-drained, gravelly
soils that are shallow to moderately deep over bedrock.
‘The surface layer of these soils is dark-brown loam, and
the subsoil is yellowish-brown gravelly sandy loam.
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These soils formed in material weathered from granitic
gneiss, granite, and quartz-monzonite. They ave on hill-
sides and on the steep slopes of ridges in the southern part
of the county.

The Brandywine soils are near aveas of deep, well-
drained Chester soils and moderately deep to deep,
well-drained Fleetwood soils. They are also near arveas
of modervately well drained Glenville and poorly drained
Worsham soils.

Typical profile of Brandywine loam, 8 to 8 percent
slopes, moderately eroded, in o cultivated avea:

A, 0to 7inches, very dark brown (10YR 2/2) loam; 30 percent
coarsé¢ fragments; weak, fine, granular structure;

very friable when moist, nonsticky when wet;
medium acid; abrupt, wavy boundary; 6 to 8§ inches
thick.

B, 7 to 19 inches, yellowish-brown (10YR 5/4) gravelly sandy
Ioam; 60 percent coarse fragments; weak, fine, granu-
Iar structure; very friable when moist, nonsticky when
wet; strongly acid; gradual, wavy boundary; 9 to 12
inches thick.

C 19 to 29 inches, yellowish-brown (10YR 5/4) gravelly
sandy loaun; 80 percent coarse fragments; structure-
less; friable when moist; strongly acid; irregular
boundary; 6 to 10 inches thick.

D, 29 inches -, granite gneiss that has weathered in place.

The subsoil is yellowish-brown to yellowish-red gravelly
loaun to gravelly sandy clay loam. The solum is 10 to 24
inches thick.

These soils have moderately rapid to rapid permeability.
They are low in available moisture capacity anc in natural
fertility.

The soils are fair for general farm crops, orchards, and
woodland. In most places practices are needed to control
erosion and to conserve moisture.

Brandywine loam, 3 to 8 percent slopes, moderately
eroded (BfB2).—The profile of this soil is the same as the
one described as typieal for the series. From one-fourth
to three-fourths of the original surface layer remains, but
the vest has been lost through erosion. The present
surface layer is Joam that contains grit. The subsoil
contains coarse fragments of rock that are mixed with
fine sand and gravel.

Mapped with this soil are small areas in which the sur-
face layer is somewhat thinner and contains larger
amounts of gravel than the one in the profile described.

Brandywine loam, 3 to 8 percent slopes, moderately
evoded, is on the tops of ridges and hills. It is poor to
fair for the farm crops gener:ﬁ]y grown in the county, and
it is fair for orcharvds, Lf this soil is used for row crops,
it is subject to serious erosion.

Contour stripcropping can be used on this soil to help
control evosion and to conserve moisture. Diversion ter-
races will help to carry away excess suvface water. A
suitable 3-year rotation includes no more than 1 year each
of a small grain and a row crop.

This soil is in capability unit ITe-3; woodland group
12; irrigation group 7; and group 7 for building sites.

Brandywine loam, 8 to 15 percent slopes, moderately
eroded (BfC2).—The surface layer of this soil contains
more gravel and larger amounts of material from the sub-
soil than that in the profile described as typical for the
series. In places near the bottom of slopes where soil
material has accumulated, are small areas of a deeper
soil.

Brandywine loam, 8 to 15 percent slopes, moderately
eroded, is on rolling ridges. It is fair for the crops that

ave commonly grown in the county. If tilled crops are
grown, however, the soil is subject to erosion.

Contour stripcropping and growing grasses and legumes
in long rotations will help to control erosion. Diversion
terraces will help remove the excess surface water. Iime
and fertilizer are needed for best yields. A suitable vota-
tion for this soil includes at least 2 years of a hay crop
and no more than 1 year of a row crop.

This soil is in capability unit I1le-3; woodland group
18; irrigation group 7; and group 8 for building sites.

Brandywine loam, 8 to 15 percent slopes, severely
eroded (BfC3).—The surface layer of this soil is thinner
than the one in the profile described for the series, and it
contains larger amounts of gravel and fragments of rock.
Also, larger amounts of material from the subsoil are
mixed into the plow layer. In some places there are a few
rills and gullies.

This soil is on the sides of rolling hills. Tt can be used
for tilled crops occasionally, but it is better snited to hay
crops and orchards. The soil is subject to severe erosion
if it is tilled. Therefore, it should be tilled only when
it is necessary to reseed a hay crop. Lime and fertilizer
ave needed for best yields. Using diversions and growing
the crops in contour strips will help to control erosion and
to conserve moisture.

This soil is in capability unit IVe-3; woodland group
14; irrigation group 7; and group 8 for building sites.

Brandywine loam, 15 to 25 percent slopes, mod-
erately eroded (BfD2).—The surface layer of this soil is
slightly thinner than the one in the profile described for
the series, and it contains a large amount of gravel.

Mapped with this soil are small areas of a soil formed
in material accumulated as the result of downhill creep
and erosion. '

Brandywine loam, 15 to 25 percent slopes, moderately
evoded, is on the sides of vidges. It is snited to hay crops
and orchards, but it is subject to severe erosion when it
is tilled. Therefore, crops that requive tillage should be
grown only when hay crops need to be rveseeded. Using
striperopping along with diversions on long slopes will
help to control erosion and to conserve moisture.

This soil is in capability unit IVe-3; woodland group
13; irrigation group 7; and group 8 for building sites.

Brandywine loam, 15 to 25 percent slopes, severely
eroded (BfD3).—The profile of this soil is similax to the
one described as typical for the series, but the surface
layer is thinner. Also, much of the finer material in the
sutface layer has been removed through erosion and the
present surface layer is conrse textured. In some places,
the former subsoil is exposed and there are many gullies.

This soil is on the sides of rolling hills and ridges. It
is probably best suited to pastures and tvees. If it is
pastured, the pastures should be votated. Overgrazing
will cause servious evosion. Lime and fertilizer ave re-
quired if pasture plants are to make good growth,

This soil is in capability unit VIe-2; woodland group
14; irrigation group 7; and group 8 for building sites.

Brandywine loam, 25 to 35 percent slopes, severely
eroded (BfE3).——The profile of this soil is like the one de-
scribed as typical for the series, but it has a much thinner
surface layer. The subsoil is exposed in many places, and
gravel and fragments of rvock are concentrated on the
surface. There are small areas at the bottom of slopes
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where soil material has accumulated as the result of
erosion.

This soil is on the very, steep slopes of vidges. 1t is
probably hest suited to trees or to use for wildlife aveas.
The soil is too steep and shillow to be used for agricultnre.

This soil is in capability unit V11e-2; woodland group
15; hrvigation group 7; and group 9 for building sites.

Buchanan Series

The Buchanan sevies consists of deep, silty soils that are
moderately well dreained. The surface layer of these soils
is very dark brown, and their subsoil is mottled at a depth
between 24 and 36 inches. The mottling developed be-
cause of moisture held back by a slowly permeable layer of
silty clay that impedes dramnage. The soils are on the
Tower slopes of Blue Mountain. They formed in colluvial
material from sandstone, shale, and conglomerate that
slipped down from the higher slopes of the mountain, The
slopes are gentle to strong.

In places these soils ave in small areas that have been
cleared of trees and stones. In those nreas therve arve fewer
pebbles and stones on the surface than ave on the smface
of other areas of Buchanan soils, but the })roﬁlo 1s similar
to that in aveas where the stones have not been removed.

The Buchanan soils are near areas of Extremely stony
land. They are also near deep, well-drained Laidig soils
and deep, poorly drained Andover soils.

Typical profile of Buchanan gravelly loam, 8 to 8 per-
cent slopes, in a cultivated avea:

A, 0to 8inches, very dark grayish-brown (10YR 3/2) gravelly
loam; 30 percent coarse fragments; moderate,
medium, granular structure; very friable when
moist, nonsticky when wet; very strongly acid;
abrupt, smooth boundary; 7 to 9 inches thick.

By, 8 to 18 inches, yellowish-brown (10YR 5/4) gravelly
silby clay loam; 20 percent coarse fragments; mod-
erate, medium, subangular blocky structure; friable
when moist, sticky when wetb; strongly acid; gradual,
wavy boundary; 9 to 10 inches thick,

By 18 to 29 inches, ycllowish-brown (10YR 5/6) silty clay
loam; 10 percent coarse fragments; moderate to
strong, coarse, angular blocky structure; firm when
moist, very sticky when wet; strongly acid; gradual,
wavy boundary; 10 to 12 inches thick.

By 29 to 36 inches, hrownish-yellow (10YR 6/6) silty clay
loam mottled with very pale brown (10YR 7/4);
moderate to strong, coarse, angular blocky structure;
firm when moist, sticky when wet; strongly acid;
gradual, wavy boundary; 6 to 9 inches thick,

B; 36 to 48 inches 4, yellowish-brown (10YR 5/6) silt loam;
a few, fine, faint mottles that are strong brown
(7.5YR. 5/6) or brown (7.5YR 5/4); weak, thin,
platy structure to moderate, medium, blocky; firm
when moisth; very strongly acid; 12 or more inches
thick.

In most places the Buchanan soils are stony. The sub-
soil ranges from fine sandy loam to silty clay loam.

These soils have moderate available moisture capacity.
The permeability of the substratum is moderately slow.
The soils arve low in natural fertility.

Buchanan gravelly loam, 3 to 8 percent slopes (BgB).—
This soil has the profile described as typical for the series.
The surface layer is very dark brown, and the subsoil is
vellowish brown. There is gravel throunghout the surface
layer and the subsoil. The subsoil has a claypan or tight
layer that retards drainage throngh the soil and causes
mottling at a depth between 26 and 34 inches.

Included with this soil is a poorly drained soil in aveas
too small to he mapped separately.

Most of Buchanan gravelly loam, 3 to 8 percent slopes,
is wooded, and only a few acres ave used for crops. The
soil is well suited to most field crops generally grown in
the county, but alfalfa and small grains are Iikely to
freeze out in winter. The areas are small, and boulders
and rocks have heen moved from the fields to the horders
of fields and to hedgerows,

This soil is in capability unit ITe~4; woodland group
9; drrigation group 4; and group 10 for building sites.

Buchanan gravelly loam, 3 to 8 percent slopes, mod-
erately eroded (BgR2)—The profile of this soil is like the
one described for the seriés, but it has a somewhat thinner
surface layer and more gravel is on the surface.

Most of this soil has been cleared, and many of the large
stones have been pushed to the edges of the fields. The
areas are mostly used for crops. In a few places some
areas of a poorly drained soil are included with this soil.
These included areas ave generally in pasture or ave left
idle.

Buchanan gravelly loam, 3 to 8 percent slopes, moder-
ately evoded, is fairly well suited to most crops, but alfalfa
and small grains ave likely to be damaged by heaving.
Tile drains will vemove excess water from the seep spots,
but it, is difficult to install the tile because of the houlders
and the claypan in the snbsoil. Using graded strips will
help to prevent, further evosion, '

This soil is in capability wnit ITe—; woodland group
9; irrigation group 4; and group 10 for building sites.

Buchanan very stony loam, 0 to 8 percent slopes
(BhB).—The profile of this soil is like the one described as
typical for the series, but therve is a thin cover of dark-
colored orvganic material on the surface layer. Also,
rocks make up between 10 and 20 percent of the surface
layer and subsoil. The lower part of the subsoil is mot-
tled. 'T'his nearly level to gently sloping soil is on the
lower slopes of Blue Mountain.

All of this soil is in trees.
make it very cosbly to clear the aveas.
soil is hetter suited to trees than to other uses.
grow well, but, they ave subject to windthrow.

This soil is in capability unit VIs~1; woodland group
9; and group 10 for huilding sites.

Buchanan very stony loam, 8 to 25 percent slopes
{BhD).—The profile of this soil is like the one described as
typical for the sevies, but the surface layer containg more
boulders and the subsoil has a much coarser texture. This
soil is moderately sloping to strongly sloping and is in
aveas adjacent to intermittent streams and seeps that drain
the upper slopes of Blue Mountain,

Becanse of the stones, this soil is better snited to trees
than to other uses. Many of the trees have been cut, and
the stands that are now on the areas are of various ages.

This soil is in capability unit VIs-1; woodland group
10; and group 11 for huilding sites.

The boulders and stones
Consequently, this
The trees

Chester Series

The Chester servies is made up of deep soils that are well
drained and silty. The surface layer of these soils is gray-
ish brown to strong hrown. Their subsoil is strong-brown
or yellowish-red gravelly or stony silty clay loam that
contains many small pieces of bright, shiny mica. Just
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Figure 6.—A typical landscape of Chester soils has corn, wheat
straw, corn, and oats in strips on the gentle slopes and forests
on the hilly areas.

below the subsoil is a layer of silt loam, about 2 feet thick,
that contains noticeable amounts of medinm and coarse,
angular sand.  Varying amounts of angular fragments
of stone are scattered Hnmwh()n( the pmh]e The native
vegebtation on these soils was (,hldlv mixed onk, red maple,
]11(,I\01_), yellow-poplar, and walnut, but it included some
conifers.

These soils developed in material weathered from the
underlying gneiss and schist or from clayey glacial till.
The till was derived mostly from gneiss and “ldlllt(, but
it included small amounts of quar taite.

The soils are on gently rounded ridges and hillsides.
They ave mostly in a belt about 5 miles Wide that extends
mainly from the sonthwest to the northeast across the
southern part of the county. Figure 6 shows a typical
landscape of Chester soils.

In many places these soils are near the shallow, well-
drained Brandywine soils. They ave also near deep,
moderately well drained to somewhat poorly drained
Glenville soils, poorly drained Worsham soils, and very
poorly dvained Woodglen soils.  All of these soils formed
in similar parent material. The Chester soils have more
distinet horizons than the Brandywine soils, and their
subsoil is finer textured and has move definite structure.
They also contain fewer coarse, angular fragments and
cobbles than the Brandywine soils.

Typical profile of Chester gravelly silt loam, 8 to 15
percent, slopes, moderately evoded, in a cultivated aven:

A, 0 to 10 inches, dark-hrown (10YR 4/3) gravelly silf loam;
10 percent angular gravel; moderate, fine, granular
structure; friable when moist; slightly acid; abrupt,
wavy lower boundary; 8 to 12 inches thick.

Ay 10 to 14 inches, strong-brown (7.5YR 5/6) gritty silt
loam; weak, fine, blocky structure; friable when
moist, slightly sticky when wet; thin, discontinuous
clay films, slightly acid; elear, broken boundary;
0 to 4 inches thick.

By 14 to 20 inches, strong-brown (7.5YR 5/6), gritty, fine
silt loam; moderate, medium to fine, blocky struc-
ture; friable when mmst., slightly sticky when wet;
well- rlvvdoped clay films; slightly acid; gm(lua\
wavy boundary; 5 to 8 inches thick,

Bz 20 to 26 inches, strong-brown (7.5YR 5/6) silty clay loam;
wenk, medium, blocky structure; firm when moist,
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slightly sticky and plastic when wet; prominent clay
films and coatings of iron and manganese on peds;
slightly aeid; gradual, wavy boundary; 5 to 7 inches
thiek.

By 26 to 36 inches, strong-brown (7.5YR 4/6) and dark-
brown (7.5YR 4/4), gritty, fine silt loam; weak,
medium, blocky structure; friable when moist,
slightly sticky when wet; slightly acid; clay films on
the surfaces of some peds and pores; clear, wavy

) houndary; 8 to 11 inches thick.

By 36 to 41 inches, strong-brown (7.5Y R 4/6) gritty silt loam;
coarse, blocky structure; friable when moist; thin
clay films; slightly acid; clear, wavy boundary; 4 to 6

inches  thick.
Cy 46 to 50 inches, ycllowish-brown (I0YR 5/8) coarse
sandy loam, structureless; friable when moist,

slightly sticky when wet; very porous; slightly aeid,

The texture of the surface layer vanges from silt loam
to gravelly silty clay loam. The subsoil ranges from yel-
lowish brown to reddish brown. The solum is 24 to 60
inches thick.

These soils have high available moisture capacity. Per-
meability is moderate. The soils are moderately fertile,
but in some places there ave wet spots that aflect manage-
ment.

Chester gravelly silt loam, 0 to 3 percent slopes, mod-
erately eroded (CgA2.—The pmh](, of this soil 1s similar
to the one described as typical for the series. A small
amount of gravel is scattered through the profile, and
the plow layer contains some material from the subsoil.
In a few places the soil is wooded, and in those avens it
has not. been eroded. Also, 1n some pl.lgcs there ave slight
depressions where soil material from higher areas Tas
accumulated. The soil is on broad ridgetops. It has slow
to moderate ranofl, and it is subject to erosion.

This soil is well suited to general farm crops grown in
a votation of mediom ilﬂ‘(,nsi(‘_y Farming on the contour
wheve slopes are more than 2 percent, will help to control
erosion.

This soil 1s in capability unit ITe-2; woodland group 1;
irvigation group 1; and group 1 for bulding sites.

Cheste1 gravelly silt loam, 3 to 8 percent slopes
(CgBl.—The surtace layer of this soil is thicker than that
in the profile described as typical for the sevies, and the
parent material is at a shghtly greater depth. Also,
smaller amounts of gravel are scattered throughout, the
profile.  The qmiuu layer is generally 9 to 12 inches
thick. 'T'his soil is in umluh(,mg aveas or on broad, gently
sloping ridgetops and benches. In places if, is at the foot
of slopes where soil material has accumulated. Many of
the areas ave wooded, and in these aveas runoff is slow to
medinm.

This soil is faivly well suited to general farm crops
grown in a loi,at,lon that includes a he vy crop at least 1 year
out of ever vy 3. Diversion terraces and cont four strip-
cropping are needed to protect the soil from serious ero-
sion.

This soil is in capability unit ITe-2; woodland group 1;
ireigation group 1; and group 1 for building sites.

Chester gravelly silf loam, 3 to 8 percent slopes,
moderately eroded {CgB2).—This soil has a profile sim-
ilar to the one described for the series. In some places
material from the subsoil has heen mixed into the plow
layer. The soil is on broad, gently sloping ridgetops
where rmolt is slow to medium. It is sul)lect ko erosion.

This soil is fairly well suited to general farm crops
grown in a rotation that includes a lmy crop ab least 1
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year out of every 3. Diversion terraces and contour strip-
cropping can be used to prevent more serious erosion.

"T'his soil is in capability unit ITe-2; woodland group 1;
irrigation group 1; and group 1 for building sites.

Cbhester gravelly silt loam, 3 to 8 percent slopes,
severely eroded (CgB3).—The profile of this soil is sim-
ilar to the one described as typical for the series, but it
Jacks the thick surface layer. Also, it has more gravel
on the surface, and a larger amount of material from the
subsoil is mixed into the plow layer.

This soil is fair for general farm crops. It needs a vo-
tation in which hay crops are grown at least 2 years in
every 4.

This soil is in capability unit I1Te-2; woodland group 3;
irrigation group 1; and group 1 for huilding sites.

Chester gravelly silt loam, 8 to 15 percent slopes
{CgC).—The profile of this soil is similar to the one de-
scribed as typical for the series, but the surface layer is
thicker and the parent material is at a slightly greater
depth.

Nearly all of this soil is in trees, but small areas arve in
pasture or in hay crops. The soil is on hillsides near the
tops of broad ridges and on the lower slopes in valleys.
Runoft is medium to rapid, and the soil is subject to
erosion,

This soil is fair for general farm crops. A rotation is
needed in which hay crops are grown at least 2 years out
of every 4. Tf the soil is used for vow crops, stripcropping
and diversion terraces are needed to control erosion.

This soil is in capability unit ITIe-2; woodland group
4; irvigation group 1; and group 2 for building sites.

Chester gravelly silt loam, 8 to 15 percent slopes,
moderately eroded (CgC2.—The profile of this soil is the
one described as typical for the series. The soil has re-
tained most of its oviginal surface layer, but in some places
material from the subsoil has been mixed into the plow
Iayer. Runofl is medium to rapid on this soil, and sheet
and rill evosion are common.

Most, areas of this soil arve in crops or pasture. The soil
is fair for general farm crops if a suitable rotation is used.
Aveas that are in row crops require contour stripcropping.
Diversion terraces arve needed on long slopes fo control ero-
sion and to conserve moisture.

This soil is in capability wnit ITTe-2; woodland group
4; irrigation group 1; and group 2 for building sites.

Chester gravelly silt loam, 8 to 15 percent slopes,
severely eroded (CgC3).—The profile of this soil is sim-
ilar to the one described for the sertes, but the pavent
material is nearver the surface. Also, the surface layer
contains more gravel and varying amounts of material
from the subsoil have been mixed into the plow layer.
This soil is on the sides of broad vidges. Suvface runoff
is medium to rapid, and the soil evodes easily.

This soil is better suited to hay than to tilled crops, and
a small grain can be grown oceasionally. Cultivating
should be done only when it is necessary to seed the small
grain.  Reseeding in strips also helps to reduce sheet, and
eully erosion. U%ing diversion terraces and contour strip-
cropping will help to control runoff.

This soil is in capability unit IVe-2; woodland group
6; irrigation group 1; and group 2 for building sites.

Chester gravelly silt loam, 15 to 25 percent slopes
[CgDj.—Althongh this soil has strong slopes, nearly all of
its original surface layer remains.  The soil is on the sides

of valleys. Runoft is rapid to very rapid, and the soil is
likely to erode if it is cultivated. Most of the acreage is
wooded, but a small acreage is in pasture and hay.

Lt this soil is clearved for farming, it is best used to grow
hay crops and an occasional crop of small grain. Cul-
tivating only when seeding the small grain, and reseeding
pasture in contour strips, will help to prevent erosion.
Diversion terraces that have adequate outlets are needed
on long slopes.

This soil is in capability unit IVe-2; woodland group
4; ivrigation grm,l]]) 15 and group 2 for building sites.

Chester gravelly silt loam, 15 to 25 percent slopes,
moderately eroded (CgD2.—The profile of this soil is
similar to the one described as typical for the series, but
bedrock is at a somewhat greater depth. This soil 1s on
the strongly sloping sides of vidges. Runofl is rapid to
very rapid, and the soil is subject to evosion.

This soil is better suited to permanent, hay than to tilled
crops. A small grain can be planted periodically in con-
tour strips to help veseed the arveas. Diversion terraces
are needed on the long slopes to remove runoff.

This soil is in capability unit ITVe-2; woodland group
4; irrigation group 1; and group 2 for building sites.

Chester gravelly silt loam, 15 to 25 percent slopes,
severely eroded {CgD3).—The profile of this soil is sim-
ilar to the one described as typical for the series, but the
pavent; material is nearer the surface. The surface layer
1s also thinner and contains some gravel. 'This soil is on
the strongly sloping sides of valleys. Runofl is rapid to
very rapid, and the soil erodes easily. In some places the
finer material has been washed away and lavge amounts
of mixed gravel have been left on the surface. Gullies
are common.

This soil is better suited to pasture than to tilled crops.
Using contour strips to reseed pastures, and installing di-
version terraces on long slopes, 1f feasible, will reduce run-
off and will help prevent further erosion.

This soil is in capability unit VIe-1; woodland group
6; irrigation group 1; and group 2 for building sites.

Chester gravelly silt loam, 25 to 35 percent slopes
{CgE)l.—Although this soil has strong slopes, its profile is
similar to the one described as typical for the series. Most
of the acreange is wooded, but some small areas are in
pasture. The soil is on the sides of narrow valleys. It
erodes easily.

This soil is better suited to pasture than to tilled crops.
In some places diversion terraces can be used to veduce
runoft and to conserve moisture.

This soil is in capability unit VIe-1; woodland group
7; irvigation group 1; and group 9 for building sites.

Chester gravelly silt loam, 25 to 35 percent slopes,
moderately eroded [(CgE2.—The profile of this soil is
similar to the one described as typical for the series, but
bedrock is neaver the surface. This soil is on the sides
of valleys. Rumoff is very rvapid, and the soil erodes
pasily.

This soil is suited to pasture and trees, and it is used
mainly for pasture. The pastures should be reseeded in
strips to help prevent further erosion. In some places
diversion terraces can be used to rednce runoff and to con-
serve moisture.

This soil is in capability nnit VIe-1; woodland group
75 irrigation group 1; and group 9 for huilding sites.



LEHIGH COUNTY,

Chester gravelly silt loam, 25 to 35 percent slopes,
severely eroded (CgE3).—The profile of this soil is similar
to the one described as typical for the series, but bedrock
is neaver the surface. T'he soil is on the sides of steep,
narrow valleys. Runofl is very rapid. On the surface
there is much gravelly material and material deposited
by downhill creep.

Much of this soil is idle. Tts best use is probably as
woodland or as areas for wildlife. The soil is suitable
for the planting of Christmas trees.

This soil is in capability unit VIIe-1; woodland group
8; irrigation group 1; and group 9 for building sites.

Chester very stony silt loam, 0 to 8 percent slopes
(ChB8).—The profile of this soil is similar to the profile of
the Chester gravelly silt loam described as typical for the
series, but boulders of granite and gneiss are scattered
over the surface. The bonlders ave also scattered thr ough-
out the profile. This soil has 14 to 2 inches of black, or-
ganic material over a lighter coloved surface layer. All
of this soil is wooded. Runoft is slow to medium.

This soil can be used to a limited extent for pasture, or
it, can be used as woodland or for habitats for wildlife.
The large boulders and excessive amount, of stones make it
lmpmctlcal to clear the areas for row crops. In most
places the larger trees have been cuf for lumber and the
smaller ones lmve been left for future use.

This soil 1s in capability unit Vls-1; woodland group
1; and group 5 for building sites.

Chester very stony sﬂt loam, 8 to 25 percent slopes
(ChD).—The profile of this soil is similar to the one de-
seribed for the series, but bedrock is somewhat nearer the
surface and the soil material in many places is more sandy.
Stones and boulders, similar to those on Chester very
stony silt loam, 0 to 8 percent slopes, are on the surtace
and scattered thronghout the profile. The soil is on the
sides of South Mountain and other ridges.

A1l of this soil is in trees. Clearing the areas would be
costly, and, if cleared, the soil could be used to only a
limited extent for pasture.

This soil is in capability unit VIs-1;
4; and group 6 for building sites.

Chester very stony silt loam, 25 to 50 percent slopes
(ChF).—The profile of this soil is similar to the profile de-
scribed as typical for the series, but bedrock is nearer the
surface. The boulders and oufer ops of rock on or near
the surface are larger than those on Chester very stony
silt loam, 0 to 8 percent, slopes, and there are more pieces
of rock in the profile. The soil is on the steep and very
steep sides of South Mountain and on the highest ridges.

This soil is better used as woodland or for wildlife aveas
than for other purposes. It is impractical to clear the
areas for pasture or to cultivate them, because the soils are
stony and steep and are shallow over bedrock. All of the
soil is wooded, but most of the large trees have heen cuf
for lumber.

This soil is in capability unit VIIs-1; woodland group
75 and group 9 for building sites.

woodland group

Comly Series

The Comly sevies consists of deep, moderately well
drained to somewhat poorly dramed soils of uplands.
The surface layer of these soils is very dark brown silt
loam. The subsoil is yellowish brown to very pale brown
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and has reddish and grayish mottles. These soils formed
on glacial till ov colluvium from acid, gray shale and sand-
stone of the Martinsburg formation. They are on the
lower slopes of areas on the uplands. The Comly soils ave
nearly level to moderately slopmg, but they arve predomi-
nantly gently sloping. T'he subsoil contains a well-
expressed fragipan (clcnsehyer) that is fairly high in clay.

These soils are mostly near the deep, well- drained Trex-
ler soils and the moderately deep, well-drained, mod-
erately shallow Trexler soils. Thcy ave also near the
shallow, well-drained Montevallo soils and the poorly
drained Shelmadine soils.

Typical profile of Comly silt loam, 3 to 8 percent slopes,
moderately eroded, in a cultivated avea:

Ay

0 to 10 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, fine, granular structure; friable when
moist; medium acid; abrupt, smooth boundary; 7
to 11 inches thick.

10 to 13 inches, light yellowish-brown (I0YR 6/4) shaly
silt loam; weak, fine, granular structure; friable when
moist; strongly acid; clear, wavy bhoundary; 2 to 6
inches thick.

13 to 18 inches, brownish-yellow (10YR 6/6) shaly silt
loam; moderate, fine, subangular blocky structure;
friable when m01st strongly acid; clear, wavy bound-
ary; 3 to 8 inches thick.

18 to 26 inches, yellowish-brown (10YR 5/6) shaly silty
clay loam; modcmt;c, medium, angular blocky struc-
ture; firm when moist; very strongly acid; gradual,
wavy bhoundary; 7 to 10 inches thick.

26 to 34 inches, vellownsh brown (10YR 5/4) shaly silt
loam; o few, medium, distinet mottles of very pale
brown (\OYR 7/3); wmoderate, coarse, An;,ular
blocky structure; firm when moist; coat;ings of iron
and mangunese on the faces of peds; very strongly
acid; gradual, wavy boundary; 8 to 12 inches thick.

34 to 44 inches, yellowish-brown (10YR 5/4) silty clay
loam; many, medium, distinet mottles of strong
brown (7. 5YR 5/6) and pale brown (LOYR 6/3);
moderate, coarse, angular blocky structure; firm
when moist; contings of iron and manganese are
common on the faces of peds; very acid; gradual,
wavy boundary; 9 to 12 inches thick.

44 inches 4, strong-brown (7.5YR 5/6) shaly silt loam;
weak, fine, subangular blocky structure; friable when
moist; very strongly acid.
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The texture of the surface layer ranges from shaly silt
loam to silt loam, but it is pwdomnmnt,ly silt loam. The
fexture of the subsoil ranges from shaly silt loam to silty
clay loam. Depth to molllmn ranges from 24 to 34: inches
in arveas that are moderately Svell dmmcd, and from 18 to

24 inches in areas that are somewhat poorly drained.

The movement of water through the profile.is moder-
ately slow. The moisture-holding capacity is high.

Comly silt loam, 0 to 3 percent slopes (CmA).—The
profile of this soil is like the one described as typical for
the series, but it is less eroded. In many places the soil has
received deposits of silty material from higher lying soils.
Chips of shale, ag much as one-half inch in diameter, are
in the surface layer and subsoil.

Mapped with this soil ave small aveas of soils that ave
poorly drained. Many aveas lie below more sloping soils,
and excess water is likely to stand on them after a heavy
rain.

Small grains and alfalfa grown on Comly silt loam, 0 to
3 pu(,cnt slopes, are likely to be winterkilled, but other
crops and mixtures commonly used for pasture grow
fairly well. Supplemental drainage is needed for good
yields. The tile drains that are used in some places to
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provide drainage \\ml\ well.  Diversion terraces can be
used to pl.’(\\wnl, water from higher aveas from damaging
this soil.

This soil is in capability unit TIw=1; woodland group
9; hrigation group 4; and group 10 for building sites.

Comly silt loam, 3 to 8 percent slopes (CmBj—The
surface layer of this soil is thicker than the one in the pro-
file described as typical for the series. This soil is subject
to evosion if it is used for tilled crops, and winter grain ov
alfalfa grown on it arve commonly wintevkilled.

T# this soil is nsed for tilled cr ops, practices ave needed
that help to control erosion, Diversion terraces can also
be used to help control erosion and to improve deainage.
Graded steiperopping can be used on the long Slopes
Growing legumes and grasses in the rotation lxdps o re-
turn organte matter To the soil and to improve the
structure.

This soil is in capability unit Ile—4; woodland group 9;
irvigation group 4; and group 10 for building sites.

Comly silt loam, 3 to 8 percent Slopes, moderately
eroded (CmB2) —The profile of this soil is the same as the
one described as typical for the series. Althongh the soil
is moderately eroded, it has vetained from one- »fonrth to
three-fourths of its oviginal surface layer,

Mapped with this soil ave small aveas of a soil that is
slightly reddish and contains some cobbles and pebbles.

(Joml\, silt loam, 3 to 8 percent slopes, moderately
eroded, s fairly well suited to corn and small grains. Al-
sike (,]()\ru ladino clover, and red clover grow f.nlly well
on it, but, alf: ufais likely to be winter killed,

I# this soil is used for cultivated crops, graded strips
can be used on the longer slopes; diversion terraces
can also be used to reduce evosion. In some places tile
can be used to improve drainage and fto help remove
subsurface water.

"This soil is in capability unit ITe~4; woodland group
9; irrigation group 4; and group 10 for building sites.

Comly silt loam, 8 to 15 percent slopes, modelately
eroded (CmC2).—The surface layer of this soil is thinner
than that in the profile described as typical for the series.
It also contains move shale, and the fragments of shale
are lnrger. In some places material from the subsoil has
been mixed into the plow layer,

This soil is fairly well suited to most of the crops gen-
erally grown in the county, but small grains and alfalfa
grown on it are often winterkilled.  Corn grows faivly
\\LH in years of normal rainfall.

TIf this soil is used for crops, erosion is likely to be severe.
Diversion tertuces and graded striperopping can be used
on the long slopes to he]p control erosion. In some places
tile can be nsed to drain bhe areas. T the soil is drained,
yields will improve.

This soil is in capability unit ITTe—4; woodland group
10; irrigation group 4; and group 11 for huilding sites.

Croton Series

The Croton series consists of deep soils that ave poorly
drained. The suvface layer of these soils in areas that
are tilled is dark grayish-brown silt loam. The subsoil
is yellowish-brown silty clay loam that grades to clay
loam. R(,]m\ a depth of 15 inches, the subsoil has & slowly
permeable claypan in which there are var iegated mottles
of yellow, ved, pink, and gray. The p.ncn(, material of
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these soils is material weatheved from ved shale and sand-

stone of T'viassic age. The soils are in shallow depres-

sions and on low, oonll(, slopes in the southern part of the
county.

In most places these soils are near the shallow and
moderately deep, well-drained Penn soils.  They are also
near the deep, well dreained Novton soils and the deep,
moderately well drained Readington soils,

Typical profile of Croton silt Imm 0tod
in a cultivated avea:

A, 0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, medium, granular structure; friable when
maoist, nonsticky when wet; slightly acid; abrupt,
smooth boundary; 6 to 9 inches thick,

15 inches, grayish-brown (LOYR 5/2) silty clay
loam; o few, fine, faink mottles of strong brown
(7.5Y R 5/8); moderate, medium to coarse, blocky
structure; friable when moist, slightly sticky when
wet; slightly acid; clear, smooth houndary; 6 to ¢
inches thick.

15 to 22 inches, strong-brown (7.5YR 5/8) silly clay
loam; common, fine, distinet mottles of reddish
vellow (7.5YR 7/6) and yellowish red (5YR 5/8);
strong, coarse, subangular blocky structure in
coarse prisms; firm when moist, very sticky when
wet; strongly acid; elear, smooth boundary; 5 to
10 inches thick.

22 to 34 inches, yellowishered (YR 5/6) clay loam;
many, medium, distinet mottles of pink and pml\-
ish gray (7.5YR 7/5 and 7/2) and yellowish red
(5YR 4/8); strong, coarse, blocky structure; very
firm when moist, sticky when wet; some coatings
of iron and manguanese on the surfaces of peds;
strongly acid; gradual, wavy boundary; 9 to 1l
inches thick.

34 to 38 inches, wenk-red (J0R 4/3) silty clay and
fractured shale; common, medium, prominent
motbiles of pinkish gray (7.5YR 7/2); weak, fine,
subangular blocky structure; the number of shale
fragments increases with increasing depth; firm
when moist; strongly acid; clear, wavy boundary;
3 to 6 inches thick,

D, 38 inches, dusky-red (2.5YR 3/2), soft, shattered shale;
common, medium, distinet mottles or pinkish-
gray (OYR 6/2) coatings of silt; shale is firmer
with increasing depth,

In most places the subsoil is mottled at a depth between
S and 12 inches, but in some places mottling is within 6
inches of the surface.

Although most aveas of Croton soils are free of stones,
vounded stones 3 to 18 inches in diameter arve common in
wooded areas, idle aveas, and pastures, In a few places
theve ave houlders that ave 2 to 3 feet in dinmeter.

T'he Croton soils are slowly ov very slowly permeable
and arve slow to warm in spring. 'They have mocderate
available moisture capacity.

Croton silt lodm, 0 to 3 percent slopes (CrA].—The
profile of this soil is the one described as typical for the
series. The soil is ne‘nly level and is in depressions, in
drainageways, and on the lower parts of slopes. Tts sub-
soil 13 slow]y permeahle, and the substratum is very slowly
permeable. ~ As a result, the soil remains web unbil late in
spring and warms slmv]y _

\f\pped with this soil ave arveas of moderately well
drained to somewhat poorly drained Readington silt loam,
0 to 3 percent slopes.  These included areas are too small
to be mapped separately.

Croton silt Toam, 0 to 3 percent slopes, is hetter suited to
pasture, hay, and trees than to tilled crops. It requives
drainage 1f it is nsed for tilled crops or if the hest yields
of hay and pastuve ave to be obtained. Guasses and clovers

3 percent slopes,

Bayy 9 to
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that tolerate wetness ave the best plants to grow. Much
of this soil is used for bluegrass, which makes fairly good
vields.

Open ditches can be used to provide drainage, and they
work fairly well. The subsoil is generally too tight for
tile drains to be satisfactory.

This soil is in capability unit ITVw-1; woodland group
11; irrigation group 6; and group 12 for building sites.

Croton silt Toam, 3 to 8 percent slopes (CrB).—The
profile of this soil is similar to the one described as typical
for the series, but, the mottling is somewhal less intense.
The soil also has gentle slopes and shightly better surface
drainage. The permeability of the subsoil is slow, and
that of the underlying material is very slow.

This soil is probably best used for pasture or for hay,
but tilled crops can be grown if adequate dreainage is
provided.

Bedding, graded striperopping, and diversion terraces
can be used to provide drainage, and tile can he used in
some places. Lime and fertilizer arve needed for best
yields. The pastures should not he grazed in spring until
the soil is dry enough that it will not be damaged by
trampling.

This soil is in capability unit ITVw=1; woodland group
115 dvrigation group 6; and group 12 for buiding sites.

Croton very stony loam, 0 to 8 percent slopes (CsB).—
This soil contains many stones and boulders thaf, in places,
are as large as 3 feet in diameter or larger. Nearly all of
this soil 1s wooded. It has a thin layer of organic ma-
terial that overlies a davk-brown A, horizon of silt loant.
The A, horizon is about 4 inches thick and has medium,
granular structure. The A, horizon is 11 inches thick and
consists of light grayish-brown silt loam that has fine to
medium, platy structurve. Below this. horizon, the pro-
file 1s similar to the profile described as typical for the
series, but it contains a larger number of stones.

The many stones and poor drainage make this soil un-
suited to general farm crops, and the aveas arve probably
best, kept 1n trees. If the soil is cleaved of stones, it, can
he managed in about the same way as Croton silt loam, 3
to 8 percent slopes.

This soil is in capability it VITs-2; woodland group
115 irvigation group 6; and group 12 for building sites.

Duffield Series

The Duflield series consists of deep to moderately deep,
well-drained soils. The snrface layer of these soils 1s dark
yellowish-brown silt loam.  Their subsoil is yellowish-
brown to strong-brown silt loam to silky clay loam.

These soils developed in place in material weathered
from bluish-gray, impure limestone. They ave gently
rolling to steep and occupy broad areas in the central part
of the county. B

The Duftield soils are generally less deep than the Wash-
ington soils, which formed on glacial till of pre-Wisconsin
age or on frost-chnrned material weathered from lime-
stone.

Several soils that ave similar to the Duflield soils, but
that contain more silt and less clay, have been included
with the Duflield series. These ave called Duffield silt
loams, low clay variant. These soils developed in material
weathered from cement rock. They arve deep, have a fairly
uniform, yellowish-hrown color, and are more friable than

the typical Duflield soils. They also lack the well-
developed textural and color B horizon of those soils.

Typical profile of Duflield silt loam, § to 15 percent
slopes, moderately evoded, in a cultivated aven:

A, 0 to 8 inches, dark yellowish-brown (10YR 4/4) heavy silb
loam; weak, fine, granular structure; friable when
moist; neutral; abrupt, smooth boundary; 8 to 12
inches thick. ]

Az 8 to 14 inches, yellowish-brown (I0YR 5/4) silty clay
loam; weak, medium, subangular blocky structure
and weak, medinm, granular structure; friable when
moist, slightly plastic when wet; neutral; clear, wavy

‘ boundary; 5 to 7 inches thick.

By 14 t0 27 inches, strong-hrown (7.5Y R 5/6) silty clay loam;
weuak, medium, subangular blocky structure; friable
when moist, slightly plastic when wet; distinet clay
films on the surfaces of peds; neutral; gradual, wavy

_ boundary; 7 to 14 inches thick.

Bjs 27 to 36 inches, strong-brown (7.5Y R 5/6) silty clay loam;
weak, medium, subangular blocky structure; friable
when moist; distinet clay films on the surfaces of
peds; neutral; gradual, wavy boundary; 7 to 11
inches thick. .

By 36 to 42 inches, strong-hrown (7.5Y R 5/6) silty clay loam;
weak, fine and medium, subangular blocky structure;
frinble when moist; neutral; clear, irregular boundary;

) 4 to 8 inches thick.

D, 42 inches -+, bluish-gray limestone.

The texture of the surface layer ranges from silt loam
to fine silt loam, and that of the subsoil, from silt loam
to silby clay loam,

Water moves through the profile moderately well.  The
soil has high available moisture capacity and is high in
natural fertility.

Duffield silt loam, 0 to 3 percent slopes, moderately
eroded (DuA2).—The profile of this soil is similar to the
one described as typical for the series, but the solum 1s
thicker. Although this soil is moderately eroded, it still
has from one-fourth to three-fourths of its oviginal surface
layer. Insome places this soil is in small, basinlike arens
and soil material has accnmulated on its surface.

This soil has moderate permeability in the subsoil and
substratum.  Tts available moisture capacity and natural
fertility arve high.

This soil is excellent for all of the crops commonly
grown in the county. 1t is used intensively for corn,
{)o(;:n.tz(j)cs, and small grains. Growing alfalfa and other
legumes in votation will help to improve its structure
and to maintain a good supply of organic matter.

This soil is in capability unit 1Te~1; woodland group 2;
irrigation group 1; and group 1 for building sites.

Duffield silt loam, 3 to 8 percent slopes, moderately
eroded (DuB2).—The profile of this soil is similar to the
one described as typical for the sevies, but the solum is
somewhat thicker. _ _

The permeability of the subsoil and underlying material
in this soil is moderate. The available moisture capacity
is high, and the soil is high in natural fertility.

This soil is excelient for the general farm crops com-
monly grown in the county. It s subject to erosion, how-
ever, if it is cultivated and not protected. Contour strip-
cropping and diversion terraces can be used to help
control erosion in fields that ave cultivated. Growing
grasses and legumes in rvotation will help to improve the
structure of the soil and to maintain a good supply of
organic matter, 7

This soil is in capability unit ITe~1; woodland greup 2;
irvigation group 15 and group 1 for building sites.




68 SOIL SURVEY SERIES 1959, NO. 31

Duffield silt loam, 8 to 15 percent slopes, moderately
eroded (DuC2).—This soil has a profile like the onc de-
scribed for the series. It has retained from one-fourth
to three-fourths of its original surface layer, although it
is moderately eroded. The subsoil is yellowish-brown,
uniform silty clay loam. There ave only a few fragments
of rock throughout the profile.

Surface runoff is medium to rapid on this soil, and the
permeability of the subsoil and substratum is moderate.
The available moisture capacity is high, and the soil is
high in natural fertility.

This soil is well suited to the general crops commonly
grown in the county. It ishighly productive, but, if culti-
vated, it erodes easily. Confour stripcropping is needed
on the long slopes to help control erosion. Diversion
terraces can be used to dispose of excess surface water from
the higher slopes. Using a rotation that includes hay
crops will improve the structure of the soil and add or-
ganic matter.

This soil is in capability unit, ITTe~1; woodland group 5;
irrigation group 1; and group 2 for building sites.

Duffield silt loam, 15 to 25 percent slopes, moderately
eroded (DuD2).—The profile of this soil is similar to the
one described as typical for the series, except that the
surface layer is thinner. This soil also has a greater
number of rock fragments throughout the profile. The
parent material is nearver the surface, and in some places
rock outcrops are common,

The permeability of the subsoil and underlying material
is moderate. The soil has high available moisture ca-
pacity, and it is moderate to high in natural fertility.

This soil can be nsed occasionally for cultivated crops,
but it is better suited to hay, pasture, and trees. Alfalfa,
ved clover, ladino clover, timothy, orchardgrass, and
bromegrass can be grown. When it is necessary to reno-
vate the areas for hay crops, reseed in corn and winter
grain and nse contour stripcropping and diversion ter-
races. In this way evosion ean be controlled.

This soil is in capability unit IVe-1; woodland group 5;
irrigation group 1; and group 2 for building sites.

Duffield silt loam, 15 to 25 percent slopes, severely
eroded (DuD3).—The profile of this soil is similar to the
one described as typical for the series, but the surface
layer is thinner and the parent material and bedrock are
nearer the surface. In places there are some outcrops of
bedrock.

The soil has a moderately permeable subsoil and sub-
stratum. The available moisture capacity is moderately
high, and natural fertility is moderate to high,

This soil is better suited to pasture and trees than to
tilled crops. Alfalfa, ved clover, ladino clover, timothy,
orchardgrass, and bromegrass can be grown. If hay crops
are grown, reseed by disking, and use contour stripcrop-
ping and diversion terraces to help control erosion.

This soil is in capability unit VIe-1; woodland group
6; irrigation group 1; and group 2 for building sites.

Duffield silt loam, 25 to 35 percent slopes, moderately
eroded (DuE2).—The profile of this soil is similar to the
one described for the series, but it is much shallower over
bedrock and the surface layer contains more fragments of
rock. Also, ledges and outerops of rock are more common.

The subsoil and material underlying this soil are mod-
erately permeable. The available moisture capacity is
moderately high. Natural fertilicy is moderate.

This soil is better suited to pasture and trees than to
tilled crops, and most of the areas are wooded. Altalfa,
ladino clover, timothy, orchardgrass, bromegrass, meadow
fescue, alsike clover, white clover, and bluegrass can be
grown,

This soil is in capability unit VIe-1; woodland group
7; irrigation group 1; and group 9 for building sites.

Duflield silt loam, 35 to 55 percent slopes, moderately
eroded (DuF2).—This soil consists mostly of ledges and of
rock outcrops. It is on very steep, narrow slopes that lie
adjacent to streams.

This soil probably is best suited to trees grown for tim-
ber or to shrubs used to provide food and shelter for wild-
life. All of the areas ave idle or are wooded.

T'his soil is in capability unit VIIe-1; woodland group
7; Jrrigation group 1; and group 9 for building sites.

Duffield silt loam, low clay variant, 0 to 3 percent
slopes (DvA].—The profile of this soil is like the one de-
scribed as typical for the Duflield series, but the B horizon
contains less clay, the profile is siltier throughout, and the
parvent material is at a greater depth. The surface layer
of this soil is also somewhat thicker than that in the pro-
file described, and the subsoil is more yellowish and has a
slippery feel. This soil is nearly level. In some places it
is in depressions and soil material from higher areas has
accumnlated on the surface.

Mapped with this soil are areas of moderately well
drained Bedford silt loam. These included aveas are t0o
small to be mapped separately.

Duffield silt Joam, low clay variant, 0 to 8 percent slopes,
is excellent, for the general farm crops commonly grown
in the county. Growing grasses and legumes periodically
helps to maintain the organic matter and soil structure.
A row crop and a small grain can be grown in alternate
years if a cover crop is left over winter following corn
and a green-manure crop is grown following the small
grain,

This soil is in capability unit I-1; woodland group 2;
irrigation group 3; and group 1 for building sites.

Duffield silt loam, low clay variant, 0 to 3 percent
slopes, moderately eroded (DvA2).—The profile of this
soil is like the one described as typical for the Duffield
series, but the subsoil is coarser textured and more yellow-
ish, and it has a slippery feel. In a few aveas the soil is
in depressions and silt has accumulated on the surface.
There are also some small patches where much material
from the subsoil has been mixed into the plow layer.

This soil is excellent for the farm crops generally grown
in the county, but it is subject to erosion if it is cultivated
continuously, TFarming on the contour helps to reduce
erosion and to conserve moisture. Growing grasses and
legumes in the rotation helps to maintain the structure of
the soil and the content of organic matter. A suitable
rotation would be 1 year of a row crop, followed by 1 year
of a small grain, and then 1 year of hay, or a similar ro-
tation of medium intensity.

This soil is in capability unit ITe-1; woodland group 2;
irrigation group 8; and group 1 for building sites.

Duffield silt loam, low clay variant, 3 to 8 percent
slopes (DvB].—The profile of this soil is like the one de-
scribed as typical for the Duffield series, but the B horizon
contains somewhat less clay and bedrock is at a greater

depth. The subsoil is also lighter colored and coarser
textured. The soil is on the lower parts of long, gentle
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slopes and in small depressions. Soil material from
higher areas has accumulated on the surtace.

This soil is excellent for the general farm crops com-
monly grown in the county, but, if it is cultivated, it is
subject to erosion. Contour stripcropping can be used to
help reduce erosion. Diversion terraces can be used on
the long slopes to remove excess surface water. Growing
grasses and legumes in a rotation of medium intensity will
help to control erosion. 'These plants also improve the
structure of the soil and help maintain the content of
organic matter.

This soil is in capability unit ITe-1; woodland group 2;
irrigation group 8; and group 1 for building sites.

Duffield silt loam, low clay variant, 3 to 8 percent
slopes, moderately eroded (DvB2).—The profile of this
soil 1s more silty and lighter colored, than the one de-
seribed for the Duffield sevies, and parent material is at
a somewhat greater depth. In some places material from
the subsoil has been mixed into the plow layer, and in
small arveas the subsoil is exposed. Runofl is slow to
medium on this gently sloping soil.

This soil is excellent for the general farm crops com-
monly grown in the county, but it erodes easily if it is cul-
tivated and not protected. Growing legumes and grasses
in a rotation of medium intensity helps to conirol erosion
and to maintain ovganic matter in the soil. The legumes
and grasses also help to improve the structure of the soil.
Contour siripcropping and diversion terraces can be used
to help control erosion, and they help to increase yields.

This soil is in capability unit ITe-1; woodland group 2;
irrigation group 3; and group 1 for building sites.

Elk Series

The Elk series consists of deep, well-drained soils of
terraces. The soils have a dark-brown surface layer. In
some places the profile contains gravel or cobbles.

These soils formed on high stream terraces in old allu-
vial deposits of sand, silt, and clay. The terraces ave
along streams that flow from valleys underlain by lime-
stone, and they arve higher than the present flood plains.
Most areas of these soils are small. .

The Elk soils are near the deep, well drained Flunting-
ton, the moderately well drained Lindside, and the poorly
drained Melvin soils, which are all on the flood plains of
streams in valleys underlain by limestone. They are less
fertile than the associated soils because they are older and
have been more Jeached.

Typical profile of Elk silt loam, 0 to 3 percent slopes,
in o coltivated area:

A, O to 10 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, moderate, granular structure; frinble when
moist, slightly sticky when wet; slightly acid; abrupt
wavy boundary; 7 to 10 inches thick.

By, 10 to 28 inches, yellowish-brown (10YR 5/4) heavy silt
loam; moderate, medium, subangular blocky struc-
ture; friable when moist, slightly sticky when wet;
slightly acid; gradual, wavy boundary; 10 to 18
inches thick.

By, 28 to 40 inches, yellowish-brown (10YR 5/6) heavy silt
loam; weak medium, subangular blocky structure;
friable when moist, slightly sticky when wet; neutral;
clear, wavy houndary; 10 to 16 inches thick.

B; 40 to 58 inches, yellowish-brown (10YR 5/8) silt loam;
weak, medium, subangular blocky structure; friable
when moist, slightly sticky when wet; neutral; clear,
wavy boundary; 12 to 18 inches thick.

C; 58 to 62 inches -+, brownish-yellow (10YR 6/6) coarse
silt loam; weak, very fine, granular structure; friable
when moist, slightly sticky when wet; neutral.

The texture of the Elk soils ranges from silt loam to
fine sandy loam.

These soils have moderate permeability in the subsoil
and substratum. Their available moisture capacity is
high, and they are moderate in natural fertility.

Elk silt loam, 0 to 3 percent slopes (FkA).—This is the
only Elk soil mapped in the county, and its profile is the
one described for the series. 'The soil has retained nearly
all of the original surface layer. TIts subsoil is yellowish
brown to brownish yellow. In some places the surface
layer is thicker than that in the profile described because
sotl has rolled downslope onto the areas or has been de-
posited on them by local flooding. The profile in some
places contains rounded pebbles. Runofl 1s slow to very
slow on this soil. Nevertheless, the soil is subject to
erosion.

Mapped with this soil are arveas of o moderately well
drained soil and a few arveas of a soil that has a thinner
surface layer and is slightly steeper than this soil. ‘T'hese
included areas are too small to be mapped separately.

Ellk silt loam, 0 to 3 percent slopes, is excellent for the
general farm crops commonly grown in the county. Most
of it isin crops.

Farming this soil on the contour or using contour strip-
cropping will help to control erosion and to conserve mois-
ture. Diversion terraces can be used to help dispose of
excess runofl from the nearby slopes. Growing grasses
and legumes periodically will help to improve the struc-
ture of the soil and to maintain the supply of organic
matter.

This soil is in capability unit I-1; woodland group 2;
irrigation group 1; and group 1 for building sites.

Extremely Stony Land

This miscellaneous land type consists of steep, broken
areas., The areas have little soil material and are not
suited to agriculture.

Extremely stony land (Es)—This mapping unit is
made up of steep, extremely stony areas on Blue Moun-
tain. The areas consist of fields that are mostly boulders
and of ledges that have little or no vegetation. 'T'he rocks
are mainly sandstone, quartzite, and conglomerate of the
Tuscarora formation. The quartzite is hard and is the
most resistant to weathering of all the rocks in the county.
There is little soil material between the rocks, and that on
the steepest slopes is very shallow over bedrock.

These steep arveas have little soil material on them, and
the vegetation is sparse. Trees grow slowly and are gen-
erally too few in number to harvest economically. ‘T'he
areas ave too steep for the use of modern logging imple-
ments. This mapping unit is best used for recreation and
for protection of the watershed.

Extremely stony land is in capability nnit, VIITs-1 and
group 9 for building sites.

Fleetwood Series

The TFleetwood series consists of moderately deep to
deep, well-drained, gravelly and stony soils of uplands.
The surface layer of these soils is dark brown, and the sub-
soil is yellowish-brown to strong-brown gritty silty loam.
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The Fleetwood soils in the southern part of the county
formed in maferial weatherved from quartzite. They ave
in scattered areas on vidges and hills of South Mountain,
which is a part of the Reading upland. Those in the
novthern part formed in matevial weathered from sand-
stone, conglomerate, and quartzite, and they are on Blue
Monntain. The Fleetwood soils on Blue Mountain are
finer textured and browner than those on South Mountain,

The Fleetwood soils in the southern part of the county
are generally near deep, well-drained Chester soils. They
are also near moderately well drained Glenville, poorly
drained Worsham, and shallow, well drained Brandywine
soils.  Those in the northern part of the county are near
areas of Extremely stony land.  Tn addition, they are near
deep, well drained Laidig, moderately well drained Bu-
chanan, and poorly drained Andover soils,

Typical profile of Fleetwood gravelly loam, 3 to 8 per-
cent slopes, moderately eroded, in a cultivated area:

A, 0 to 6 inches, very dark grayish-brown (I0YR 3/2)
gravelly loam; 70 percent conrse fragments; weak,
fine, granular structure; very frinble when moist;
neutral; clear, wavy boundary; 4 to 6 inches thick.

Ay 6 to 11 inches, brown (IOYR 5/3) gravelly loam; 30

pereent coarse fragments; weak, fine, subangular
blocky structure; friable when moist; mediumn acid;

] clear, wavy boundary; 4 to 7 inches thick.

By 11 to 15 inches, yellowish-brown (10YR 5/4) gritty silt
loam; 30 percent coarse fragments; weak, fine, sub-
angular blocky structure; friable when moist; thin
clay films on the surfaces of peds; strongly acid; clear,
wavy boundary; 3 to 5 inches thick,

By 15 to 30 inches, strong-brown (7.5YR 5/6) gritty silty
clay loam; 30 percent coarse fragments; weak,
medium, subangular blocky structure; friable when
moist, slightly sticky and plastic when wet; medium
clay films on the surfaces of peds; strongly acid;

B gradual, wavy boundary; 10 to 18 inches thick.

Bz 30 to 40 inches, strong-brown (7.5YR 5/6) stony sandy
loam; 70 percent coarse fragments from 2 inches to
2 feet in dinmeter; wenk, medium, granular structure;
frianble when moist; strongly acid; gradual, wavy
houndary; 8 to 12 inches thick. )

Cy 40 inches -+, brown (10YR 5/3) stony sandy loam; 90
pereent cowrse fragments; weak, medium, granular
structure; friable when moist, slightly sticky when
web; strongly acid; 3 feet or more thick.,

The profile of these soils is 24 to 60 inches thick. The
subsoil is yellowish brown to strong brown, and its texture
ranges from gravelly loam to gravelly silty clay loam.
Angular stones that range from 4 inches to several feet
in diameter are common, but on steep areas the stones are
much larger,

P ) _ . e

T'hese soils have moderately rapid permeability in the
subsoil and substratum.  Their water-holding capacity is
moderate, buf, they are low in natural plant nutrients.

Most areas of Fleetwood soils ave stony. I'he soils are
excellent, for ovchavds, but, they are only fair for farm
crops.  Most of the acreage is wooded or is in pasture.

Fleetwood gravelly loam, 3 to 8 percent slopes, mod-
erately ervoded (FgB2).—The profile of this soil is similar
to the one described as typical for the series, but the sur-
face luyer is gravelly silt, loam thaf, in some places, grades
to sandy gravelly loam. The subsoil is generally gritty or
gl':wellyjsm; loam, but in some places it is gravelly clay
loam.  Runofl’ is medium on this gentle sloping soil.

This soil is excellent, for ovchards and woodland. Tt
is fairly well suited to the farm crops commonly grown
in the county, but it, erodes veadily if it is used for culti-
vated crops.

Contour stripcropping can he used to help control ero-
ston on this so1l and to conserve moisture and plant nu-
trients.  Diversion tervaces will help to remove excess
surface water.  Growing grasses and legumes vegularly in
the rotation will improve the structure of the soil and will
help maintain the supply of organic matter.

This soil is in capability unit ITe-3; woodland group 1;
irrigation group 1 and group 1 for building sites.

Fleetwood gravelly loam, 8 to 15 percent slopes,
moderately eroded (FgC2).—The profile of this soil is
similar to the one described as typical for the series, but,
its surface layer is somewhat thinner and contains more
gravel.  Also, the subsoil containg more grit.

Mapped with this soil are areas of a Chester soil that
is moderately sloping. The included areas ave too small
to be mapped separately.

TFleetwood gravelly loam, 8 to 15 percent slopes, moder-
ately eroded, is fairly well suited to the general farm
crops grown in the county. It is excellent for orchards
and good for woodland.

Iftilled crops are grown on this soil, practices are needed
to prevent further erosion. Diversion terraces and con-
tour stripecropping can be nsed to help control erosion and
to conserve moisture. Growing grasses and legumes
periodically improves the structure of the soil and helps
mainfain the content. of organic matter. TLime and fer-
tilizer ave needed for high yields.

This soil is in capability wnit I1Te-3; woodland group
4; irvigation group 1; and group 2 for building sites.

Fleetwood gravelly loam, 8 to 15 percent slopes,
severely eroded (FgC3).—The profile of this soil is like
the one described as typical for the servies, but it is lighter
colored and thinmer; and a large amount of material from
the subsoil has been mixed into it.  The profile also con-
tains more gravel and is morve sandy.

This soil is better snited to hay, pasture, and trees than
to tilled crops. Lime and fertilizer are generally ve-
quired, however, to establish the hay crop and to maintain
good yields. Crops can be grown periodically to help
reseecl hay or pasture. When. veseeding is done, contour
strips are needed to help control erosion and to help con-
serve moisture. Diversions can be used on the long slopes
to remove excess surface water and thus to protect the
soil.

This soil is in capability unit IVe-3; woodland group
6; ivvigation group 1; and group 2 for building sites.

Fleetwood gravelly loam, 15 to 25 percent slopes,
moderately evoded (FgD2).—T'he profile of this soil is like
the one described as typical for the series, but the surface
Iayer containg more grit and is coarse textured. The sur-
face Inyer and subsoil also contain morve gravel and frag-
ments of rock. In some places soil material has acenmu-
lated on the surface of this soil as the vesult of downhill
creep.  The soil is strongly sloping and is subject to severe
erosion if it is cultivated.

This soil 1s better suited to hay, pasture, and trees than
to tilled crops, but a tilled crop can be grown occasionally
when hay or pastuve needs veseeding.  Lime and fertilizer
are generally required to establish the hay crop and to
maintain good yields. Reseeding in contour strips will
help to reduce erosion.  Diversion terraces can be used to
dispose of excess surface water if the areas ave suitable
for building them,
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This soil is in capability unit IVe-3; woodland group
irrigation group 1; and group 2 for l)m]dmﬂ sites.
Fleetwood gravelly l(nm, 15 to 25 per cent slopes,
severely eroded (FgD3).—The profile of this soil is similar
to the one described as typical for the sevies, but it is more
sandy and gravelly throughout. Also, the surface layer
is thinner and containg lar Qer 11d“’ﬂl(}ll(§ of rock. In some
places all of the original sur face layer has been lost, the
former subsoil is L\pose(l, and there are small gullies.

This soil is better suited to pasture and trees than to

other uses. Tt is snited to all of the grasses and legumes
commonly grown in this avea, but fertilizer and lime need
to he apphul frequently to ue(, good yields of pasture,
Contoumr strips should he used when the pastures are 1e-
seeded. In areas where they can be built conveniently,
diversion terraces can be used to help control rmoff on
long slopes.

Uns soil is in capability wnit VIe-2; woodland group
6; irvigation group 1; and group 2 for huilding sites.

I‘leetwood gravelly loam, 25 to 35 percent slopes,
moderately eroded (FgE2).—The profile of this soil is sim-
ilar to the one described as typical for the series, but, it is

sandier, contains coarser textured material including more
nmvel, and is somewhat shallower over bedrock. Tn some
places the former subsoil is exposed and there are small
gullies.

This soil is mainly in pasture or is idle, but small areas
are in orchards. The soil is well suited to use for
woodland.

‘This soil is in capahility unit VIe-2; woodland group,
75 Trvigation group 1; and group 9 for building sites.

Fleetwood very stony loam, 0 to 8 percent slopes
(FhB).—The profile of this soil is similar to the one de-
scribed as typical for the series, but it has bonlders of
guartzite and sandstone throughout and scattered on the
surface. In wooded arveas a thin layer of black organic
matter, 14 inch to 114 inches thick, is on the surface.
The A, horizon n wooded areas is thicker than that in
areas that are cultivated, and it is brown or yellowish
hrown. This soil is level fo gently sloping. It has slow
to moderate runofl,

Al of this soil is wooded or idle, and, if cleared, it
would furnish only a limited amount of pasture. The
areas are gencrally better used for trees and for habitats
for wildlife than For other uses. The large boulders and
excessive nimber of stones generally m: ake the soil diffienlt
to clear for crops or p‘lq,m(\ The trees on this soil have
been cut over several times.

This soil is in capability unit VIs-1
and group 5 for building sites.

Fleetwood very stony loam, 8 to 25 percent slopes
{FRD}).—This soil has lavge boulders of sandstone and quart-
zite on the surface and throughout the profile. The pro-
file is shallower over hedrock than that of the Fleetwood
gravelly loam described for the series, and in some places
it contains more grit and sand. This soil is moderately
sloping to strongly sloping. It is mainly on the sides of
South \’lmmhnn and other ridges in the southern parvt of
the county.

All of the ncreage is in trees. The soil could provide
Timited amounts of p,lslme it it were cleared, but the loca-
tion and the stones limit its use to trees ‘md to providing
habitats for wildlife.
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This soil is in capability umit VIs-1; woodland group
4; and group 6 for building sifes.

Fleetwood very stony loam, 25 to 60 percent slopes
(FhF).—The profile of this soil is like the one described for
the series, but it is shallower over hedrock and has larger
boulders on and near the surface. The profile also con-
tains more fragments of sandstone. This steep or very
steep soil is on the sides of Blue Mountain and South
Mountain, and it is also on high ridges in the southern part
of the county.

Mapped with this soil are some areas of Iix{remely
stony land that are too small to be mapped separately.

The stones, steep slopes and shallow profile nm]\e
Fleetwood very stony loam, 25 to 60 percent slopes, im-
practical to clear for p\s(mc or crops. The soil is prob-
Al)]yl)(zst suited fo trees or to provide habitats for wildlife.
All of it is wooded, but most of the Iarge trees have heen
cul, for lumber.

This soil is in capability unit VITs-1; woodland group
75 and group 9 for building sites.

Glenville Series

The Glenville servies consists of deep, moderately well
drained to somewhat poorly drained soils of uplands. The
soils have a surface layer of dark grayish-brown silt Joam,
Their subsoil is strong-brown to yellowish-brown silty
clay loam that is mottled with brownish gray at a depth
between 28 and 30 inches.

These soils formed in materials from granite, granite
gneiss, and gneiss. "L'hey are on the lower slopes of ridges
and in <Ir4nmo0\mys in the southern part of the (Jmmiy
where seepage causes the water table to rise during wet
periods. The soils are level to moderately S]npnw

In many places the Glenville soils are near the deep,
well-drained Chester soils. They are also near the shallow
Brandywine, the poorly drained Worsham, and the very
poorly drained Woodglen soils.  All of these soils formed
n similar pavent m: wterial.

Typical profile of Glenville silt loam, 0 to 3 percent
slopes, moderately eroded, in a cultivabed aven

A,

0 to 6 inches, dark grayish-brown (10YR. 4/2) silt loam;
weak, medium, granular structure; friable when
moist, nonsbicky when web; medium acid; abrupt,
wavy boundary; 5 to 7 inches thick.

6 to 12 inches, strong-brown (7.5YR 5/6) silty clay loam;
moderate, medium to coarse, subangular bhlocky
structure; firm when moist, sticky when wet; thin,
disecontinuous coatings of clay on the surfaces of
peds; medium acid; gradual, wavy houndary; 5 to 8
inches thick.

12 to 20 inches, brown (7.5Y R 5/4) silty clay loam; strong,
coarse, angular blocky structure; firm when moist,
very sticky when wet; medium acid; gradual, wavy
boundiry; 7 to 11 inches thick.

20 to 30 inches, yellowish-brown (10YR 5/6) silty clay
loam mottled with light brownish gray (10YR 6/2);
strong, coarse, angular blocky structure; firm when
moist, very sticky and plastic when wet; medinm

neid; gradual, wavy boundary; 9 to 12 inches thick,

C,  30inches +, brown (7.5YR 5/4), vellowish-brown (10YR

5/6), or strong-brown (7.5YR 5/6), partly weathered

granite and gneiss; the proportion of coarse fragments

is high.

By

By

Bs,

In most places the subsoil is mottled at a depth between
26 and 34 inches, but in some small areas mottling is at a
depth of 18 inches. 'The texture of the subsoil ranges from
gritty silt loam to gravelly clay loam.
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The permeability of the subsoil and substratum of these
soils is moderately slow, and the available moisture ca-
pacity is high. The soils are medium in natural fertility.
The water table is moderately high as the result of seep-
age, and the slowly permeable substratum restricts dvain-
age. Consequently, during wet peviods the surface layer
is soft and spongy and the soil is diflicult to till. Small
areas of a poorly drained soil are included within arveas of
the Glenville soils, and these areas often affect manage-
ment. They are too small to be mapped separately.

Glenville silt loam, 0 to 3 percent slopes (GnA).—The
surface layer of this soil is thicker than that of the profile
described as typical for the servies. This soil has retained
nearly all of 1ts original surface layer. In the lower part
of the subsoil, there is a tight, clayey layer that impedes
deainage. In some places soil material, washed from
higher arveas, has accumulated on the surface. Runofl is
slow to very slow on this soil, and evosion has heen slight.
Most of this soil is wooded or in pasture.

This soil is faivly will suited to the general farm crops
commonly grown in the county, but alfalfa and small
grains ave ikely to freeze out in winter. In many places
tile drains have been installed to remove the excess water
and thus increase yields.

This soil is in capability unit ITw-1; woodland group
9; irrigation group 4; and group 10 for building sifes.

Glenville silt loam, 0 to 3 percent slopes, moderately
eroded (GnA2).—This soil has a profile like the one de-
scribed as typical for the series. Althongh it is moderately
eroded, one-fourth to three-fourths of its original surface
layer vemains. This soil contains a few fragments of
granife, gneiss, and cuartzite. It is mottled in the lower
part of the subsoil below a depth of about 20 inches. Run-
off is slow to very slow,

This soil is fairly well suited to the general farm crops
commonly grown in the county, but small grains are gen-
erally damaged by heaving in winter. Corn grows very
well in years when rainfall is not excessive. Wetness
sometimes delays the plowing of adjacent well-drained
soils.

This soil is in capability nnit Tle—t; woodland group 9;
irrigation group 4; and group 10 for building sifes.

Glenville silt loam, 3 to 8 percent slopes [{GnB).—The
surface layer of this soil is thicker than that in the profile
described as typical of the series, and it is also more silty
and contains fewer fragments of rock. In places, near the
bottom of slopes, soil material from higher areas has ac-
cumttlated on the surface.

Rumoft is slow to medium on this sloping soil. irosion
has been slight, Most of this soil is wooded, but it is
faivly well suited to general farm crops. Small grains
and other crops are likely to freeze out, however, because
of the excess moisture in winter. In some places drainage
could be improved by installing tile underdrains.

This soil is in capability unit ITe~4; woodland group
9; irrigation group 4; and group 10 for huilding sites.

Glenville silt loam, 3 to 8 percent slopes, moderately
eroded (GnB2).—The profile of this soil is shallower over
partly weathered granite and gneiss than the profile de-
scribed as typical for the sevies. A greater number of rock
fragments ave on the surface. In some places erosion has
been severe and therve arve small rills and gullies. Runoft
is slow to medimm,

This soil is fair for the crops commonly grown in the
county. Yields could be improved by installing tile under-
drains, and erosion conld he reduced by using diversion,
terraces. Growing legumes and grasses in longer rotations
will improve the structure of the soil and also reduce ero-
sion. (irasses and legumes that tolerate webness should
be used.

This soil is in capability unit ITe~4; woodland group
95 irvigation group 4; and group 10 for building sites.

Glenville silt loam, 8 to 15 percent slopes (GnC).—
The surface layer of this soil is somewhat coarser textured
than that in the typical profile described, and therve are
more fragments of rock throughout the profile. This soil
is only slightly eroded, but in a few places a small amount
of soil material from higher areas has accumulated on the
surface. Runoff is medinm to rapid.

This soil is fair for the crops commonly grown in the
county, but in some places tile drains can be used to help
improve yields. Graded striperopping will help control
erosion. Diversion terraces are needed in places on the
higher slopes to help remove excess suvface water and to
reduce erosion.

This soil is in capability unit IITe~; woodland group
105 irvigation group 4; and group 11 for building sites.

Glenville silt loam, 8 to 15 percent slopes, moderately
eroded (GnC2).—The profile of this soil is like the profile
described for the series, hut its surface layer is thinner.
From one-fourth to three-fourths of the oviginal surface
layer has been lost through erosion. The soil material in
the surface layer is mixed with varying amounts of mate-
rial from the subsoil, and it is somewhat lighter colored
than that of the profile described as typical of the series.
Erosion has caused small gullies and rills to form. Rarly
in spring, this soil is generally too wet to be plowed. Run-
off ismedium to rapid. '

This soil is fair for the crops commonly grown in the
county. Using tile to drain the seep spots will improve
drainage and permit the soil to be tilled earlier in spring.
Lt the soil is used for row crops, graded strips are needed
to prevent further evosion. Diversion terraces can be nsed
on the long slopes to help control vunoff.

This soil is in eapability unit IITe~; woodland group
10; ivrigation group 4; and group 11 for building sites.

Huntington Series

The ITuntington series is made up of deep, well-drained
soils of the flood plains. The soils have a dark grayish-
brown surface layer, and their subsoil is yellowish-brown
to dark-brown silty clay Joam orsilt loam.

The Huntington soils consist of recent alluviam washed
from soils on uplands underlain by limestone. They are
in low, flat aveas adjacent to streams and ave in limestone
valleys in the central part of the county. The soils are
subject to occasional flooding.

These soils are generally near deep, moderately well
drained Lindside and poorly drained Melvin soils of the
flood plains. They are also near deep, well-drained Wash-
ington soils of the uplands.

Typical profile of Fluntington silt loam in a cultivated
aven:

A, 0 to 11 inches, dark grayish-brown (10YR 4/2) silt loam;

wenk, granular structure; friable when moist; neutral;
abrupt boundary; 9 to 12 inches thick.
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C, 11 to I8 inches, yellowish-brown (10YR 5/4) silty clay
loam; weak, medium, subangular blocky structure;
friable when moist; thin clay films on the surfaces of
peds; neutral; clear, wavy boundary; 6 to 10 inches
thick.

C, 18 to 38 inches, brown (10YR 5/3) shaly silt loam; weak,
fing, granular structure; friable when moist; neutral;
gradual, wavy boundary; 15 to 20 inches thick.

C; 38 inches +, light yellowish-brown (10YR 6/4) shaly silt
loam; weak, fine, granular structure; friable when
moist; slightly acid.

The color of the surface layer ranges from grayish
brown to very davk hrown, and that of the subsoil, from
yellowish brown to dark brown. The texture of the sub-
soil ranges from fine shaly silt loam to silty clay loam.

These soils have moderate to rapid permeability in the
subsoil and substratum. They have high water-holding
capacity and are high in natural fextility.

Huntington silt loam (Hn).—This is the only Hunting-
ton soil mapped in the county. Its profile is like the one
described as typical for the series. The soil has a dark-
brown, silty surface layer. In some places the profile
contains a few ronnded cobbles of sandstone and quart-
zite. The upper part of the subsoil is davk-brown, porous
silt Joam, but the lower part is silty clay loam. At a
depth between 28 and 40 inches, the subsoil contains
medium-sized fragments of shale, gravel, and sand.

This soil is well suited to vegetables and to the general
farm erops commonly grown in the county. It isexcellent
for pasture; all the grasses and legumes common to the
area grow well on this soil.

This soil is in capability unit I-3; woodland group 2;
irrigation group 1; and group 13 for building sites.

Klinesville Series

The Klinesville series consists of shaly, well-drained
soils that have shale near the surface. The surface layer
of these soils is dark reddish brown and contains many
coarse fragmenis of shale. The subsoil is yellowish-ved
to red shaly silt loam. These soils formed in material
weatheved from red shale of the Martinshurg formation.
They arve on ridges in the novthwestern part of the county.
The slopes are gentle to steep.

These soils are near the well-drained Montevallo soils,
which are shallow over dark-gray shale. They are also
near the deep, well drained Trexler, the moderately well
drained to somewhat poorly drained Comly, and the
pootly drained Shelmadine soils.

Typical profile of Klinesville shaly silt loam, 15 to 25
percent slopes, severely eroded, in a cultivated avea:

A, 0 to 6 inches, dark reddish-brown (5YR 3/2) shaly silt
loam; 20 percent shale fragments; weak, fine, gran-
ular structure; friable when moist, nonsticky when
web; moderately acid; abrupt, irregular boundary;
2 to 7 inches thick.

B; 6 to 12 inches, reddish-brown (5YR 4/4) very shaly silt
loam; 60 percent shale fragments; fine, granular strue-
ture; friable when moist, slightly sticky when wet;
moderately acid; gradual, wavy boundary; 5 to 8
inches thick.

Cy 12 to 20 inches, red (2.5YR 4/6) very shaly silt loam;
85 percent coarse fragments; weak, fine, granular strue-
ture; friable when moist, nonsticky when wet; strongly

v _acid; abrupt, wavy boundary; 4 to 12 inches thick.

D, 20 inches +, thin-bedded, hard, reddish-brown (2.5YR
3/4) shale.

The color of the soil material below the surface layer
ranges from yellowish red to rved, and its texture, from
shaly silt loam to gravelly silt loam. In some places
glacial material is mixed in these soils.

These soils have low to very low available moisture
capacity, and they are likely to be droughty. The
permeability of the subsoil is moderately rapid. The soils
ave fairly well suited to potatoes and orchards.

Klinesville shaly silt loam, 3 to 8 percent slopes,
moderately eroded (KnB2).—The profile of this soil is
similar to the profile described as typical for the series,
but the surface layer is thicker and contains fewer frag-
ments of shale and rock. Also, the fragments of shale in
the profile nve smaller. T some small, wooded ureas, the
soil has been only slightly eroded.

Mapped with this soil are some small arveas where soil
material has washed from higher slopes and accumulated
on the surface. These included arveas are too small to be
mapped separately.

Klinesville shaly silt loam, 8 to 8 percent slopes, mod-
ately eroded, is satisfactory for potatoes and orchards, and
it is fairly well suited to other crops commonly grown in
the county. If cultivated, this soil erodes easily. Con-
tour striperopping can be used to help protect it from fur-
ther erosion and to conserve moisture. (irowing grasses
and legumes periodically will improve the structure of the
soil and add organic matter. Diversion terraces can be
used to remove excess surface water.

This soil is in capability unit ITITe-3; woodland group
125 irrigation group 7; and group 7 for building sites.

Klinesville shaly silt loam, 8 to 15 percent slopes,
moderately eroded (KnC2).—The profile of this soil is sim-
tlar to the one described as typical for the series, but, the
surface layer is somewhat thicker and contains fewer
fragments of shale and sandstene.  Also, erosion has been
less severe. In some small, wooded areas, this soil has
been only slightly eroded. Tn places glacial material is
mixed with the soll.

This soil is fairly well suited to crops, but it erodes
easily if it is cultivated. Growing grasses and legumes
for long periods will help to control erosion. Contour
striperopping will also help to control erosion and will
help to conserve water. Diversion terraces can be used to
dispose of excess surface water.

This soil is in capability unit IVe-3; woodland group
13; ivrigation group 7; and group 8 for building sites.

Klinesville shaly silt loam, 15 to 25 percent slopes,
severely eroded (KnD3).—The profile of this soil is like
the profile described as typical for the series. The surface
layer is thin and contains concentrations of shale frag-
ments. In most places the bedrock is near the surface
and the plow layer is morve reddish than that of the profile
deseribed.  In small areas the soil is only slightly eroded.

The steep slopes, low available moisture capacity and
fertility, and the risk of further erosion make this soil
hetter suited to trees than to tilled crops or pasture.

This soil is in capability unit VIIe-2; woodland group
14; irvigation group 7; and group 8 for huilding sites.

Klinesville shaly silt loam, 25 to 35 percent slopes,
severely eroded (KnE3).—The profile of this soil is similar
to the one described for the series, but the surface layer is
thin and contains many faivly fresh, havd fragments of
shale. In most places bedrock is near the surface. In
some places the soil is only slightly eroded.
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This soil is unsuited to cultivation. 1t is probably best
suited to trees grown for timber or to trees and shrubs
grown to prov I(]L food and eover for wildlife.
This sotl is in capability unit VIle-2; woodland group
185 irrigation group 75 and group 9 for bnilding sites.

Laidig Series

The Laidig series is made up of deep, well-drained soils
that mmmonly have many stones and boulders on the
surface. In forested areas these soils have a thin, hlack
layer of organic matter on the surface and a light yellow-
ish-hrown, Tineral surface layer. Their subsoil is strong
brown or red and has a tairly dense fragipan. The fragi-
pan restricts the depth to which roots can penetrate, and
1t sometimes vetards the movement of water through the
soil.

These soils formed in material that acenmulated at the
foot, of Blue Mountain.  They are in the novthern part of
the county.

The Ldl(ll“ soils ave near the moderately well drained
Buchanan soils and the poorly drained Andover soils. In
some places they are near the deep Trexler soils, and in
places they are near the Montevallo soils, which arve shal-
Tow over dark-gray shale.

'l‘ypml profile of Laidig very stony loam, 8 to 25 per-
t slopes:

Ay 0to 2inches, very dark gray (10YR 3/1) loam; 60 percent
coarse fragments; weak, fine, granular structure;
loose when moist, nonsticky when wet; slightly acid;
abruph, irregular houndary; 1 to 3 inches thick.

A, 2to 13 inches, light yellow ish-Hrown (10YR 6/4) silt loam;

40 pm(,(‘nt. coarse fragments; weak, medium, sub-
angular blocky structure; frinble when moist, sh;:,h(,ly
sticky when wetb; strongly acid; clear, wavy boundary;
10 to 12 inches thick.

By 13 o 22 inches, reddish-yellow (7.5YR 6/6) sandy clay
loam; 35 percent coarse fragments; moderate,
mo(limn, subangular blocky structure that breaks o
platy; firm- when moist, sticky when wet; strongly
acid; ;,mdlml wavy boundary; 8 to 13 inches thick.

Bay 22 to 40 inches, strong-brown (7.5YR 5/8) sandy clay
loam; 60 percent  coarse fragments; moderate,
nmdinm, subangular blocky structure that breaks to
thin, platy; firm when moist, sticky when wet; very
strongly acid; abrupt, irregular boundary; 15 to 20
inches thick. i

By 40 to 55 inches, yellowish-red (5YR 5/6) sandy clay loam;
45 pereent conrse fragments; strong, coarse, sub-
angular blocky structure; very firm when monsf,, very
sticky when wet; very st,rong.,ly acid; gradual, wavy
bOun(Lny 10 to 15 inches thick.

C, 55 inches +, red (2.5YR 4/8) gravelly silty clay loam; 60
percent fragments of sandstone and shale that are
1 to 6 inches in diameter; moderate, fine, blocky
stracture; very firm; very si‘.rongly acid; 12 0r more
inches thick.

The color of the subsoil ranges from yellowish brown
to red, and the texture of the snl)sm] from loam to silty
clay Joam. "I'he stones and boulders on the surface range
from 6 inches to 7 feet in diameter. These soils are mod-
erate to low in natural fertility. They have moderate
to  high moisture-holding  capacity  and  moderate
pu'me.llnhiy

Most of the L(ndw sotls are wooded. ‘I'he stones make
it impractical to clear rthe soils for agriculture.

Laidig gravelly loam, 3 to 8 pelcent slopes, mod-
erately eroded (LaB2).—This soil has been cleared of trees
and stones. Tts profile is similar to_the one described as
typical for the series, but the thin, black layer of organic
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matter has been mixed into the surface layer by plowing.
In small aveas this soil is only slightly er oded.

Mapped with this soil are small areas in which the soil
has shale mixed with the g nvel.

Laidig gravelly loam, 3 to 8 percent slopes, moderately
eroded, s el snllerl fo the crops commonly grown in the
county, hut, if it is used for cultivated crops, it is subject
to erosion.

Growing grasses and legumes will improve the structure
and will add organic matter.  Contowr stripcropping can
he used to help Tontrol erosion and to conserve moisbire.
Diversion terraces can be used, where feasible, to dispose
of excess surface water.

This soil is in capability unit lle— woodland group
15 dvrigation group 2; and group 3 for building sites.

Ldldlg very stony loam, 0 to 8 percent slopes lLdB) —
T'he profile of this soil is similar to the one described as
typical for the sevies, but its surface layer is thicker, Tt
also containg fewer Inrge houlders, bub it is gravelly in
places, ’

This soil would provide some pasture if it were cleaved,
but it is impractical to clear the areas because of their
location and the number of stones. Consequently, this
soil is best used as woodland or for wildlife. On mosl of
the acrenge, the frees have been cul several times for
timber.

This soil is in capability unit Vis-1
and group 3 for building sites.

Laidig very stony loam, 8 to 25 percent slopes {LdD).—
"The profile of this soil is like the profile described as typi-
cal for the series. Large pieces of sandstone and con-
glomerate ave on the sur rTace and, Hnounhmn, the profile.
Also on the surface is a thin, black layer of o canic matter,
and in some places there arve sm.ll,l white peb]_)les of quartz.

All of this soil is wooded, and it is im practical to use if;
for farming. The soil is probably hest suited to trees.
Fven if it were cleared and the areas used for grazing, the
pastures would be of low quality. i

This soil is in capability unit VIs=1; woodland group
45 and group 4 for baiilding sites.

; woodland group 1;

Lawrence Series

The Tawrence series consists of deep soils that arve some-
what poorly drained. These soils formed in material
weathered from limestone and cement, rock.  Their surface
layer is dark grayish-brown silt Joam. Tt is underlain by
light-gray to grayish-brown silty clay loam thai has dis-
tinet yellow and orange streaks and blotches.

These soils are in lower positions than the Bedford soils
and rveceive morve runoff. They ave, therefore, less well
deained than the Bedford soils.

Typical profile of Lawrence silt loam, 0 fo 3 percent
slopes, in a cultivated avea:

A, 0 to 10 inches, dark grayish-brown (2.5Y 4/2) silt loam;
wealk, fine and medium, granular structure; frinble;
neubral; abrupt, smooth boundary; 7 to 10 inches
thick.

10 to 21 inches, very pale brown (10YR 7/3) silty clay
loam; o few, fine, faint mottles of yellow (10YR, 7/6)
and light gray (J0YR 7/2); moderate, medium,
subangular blocky sl‘:ructurc; frinble; neutral; grad-
ual, wavy houndary; 7 to 12 inches thick.

Bype 21 to 30 inches, llg.,hi/-gmy (10YR 7/2) silty clay loam;

common, modmm distinct mottles of yellow (10Y R
7/6); modemtc, medium, subangular blocky strue-

]3211
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ture; firm; neubral; gradual, wavy boundary; 7 to
10 inches thick.

30 to 40 inches, grayish-brown (10YR 5/2) silty clay
loam; many, medium, prominent mottles of strong
brown (7.5YR 5/6), w hite (10YR 8/2), and brownish
vellow (10YR 6/8); moderate, medium to coarse,
blocky structure; firm; 10 to 15 inches thick.

‘I'hese soils have a high water table. They are poorly
suited to alfalta, winter grains, potatoes, or other crops
that cannot tolerate wetness.

In Lehigh County the Tawrence soils occupy small areas
that ave inter mingled with areas of Bedford soils. 'lhelo-
fore, they are nmpp(*d only with Bedford soils in undiffer-
entinted units that are called Bedford and Lawvence silt
loams. The descriptions of these mapping wnits follow
the description of the I3edtord soils in this report.

Bogye

Lindside Series

The Lindside series consists of deep, nmtlemte’ly well
drained soils of flood plains. These soils have a surface
layer thai is dark nmylsh brown or dark brown. Their
subsoil is yellowish brown to reddish yellow and is mottled
in the lower part.

The soils consist of recent alluvium washed from up-
Iands underlain by limestone.  They ave in low, flat areas
(u]](lcent to streams.  The aveas arve in limestone valleys
in the central part of the county, where they are subject to
ocecasional flooding,

Most of these soils ave near the deep, well drained Hunt-
ington, the poorly drained Melvin, ind the moder: ately
well drained Bedford soils. They are also near the deep,
well-dreained Washington, the moderately deep to deep
Duflield, and the Ry der soils.

Typical profile of Lindside silt loam in a cultivated
area:

0 to 12 inches, dark-brown (10YR 3/3) silt loam; weak,
fine, ;:,Idllll|.ll structure; friable when moist, non-
sticky when wet; slightly acid; clear, wavy boundary;
10 o 13 inches thick.

12 to 24 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, medium to coarse, subangular blocky
structure; friable when moisf, sticky when wet;
1‘110_\.111;1':11; abrupt, wavy boundary; 11 to 13 inches
thick

24 to 32 inches, yellow (10YR 8/6) silt lonm that is mot-
tled with very pale hrown (J0YR 8/4); weak, coarse,
subangular blocky structure that breaks to thin,
platy; friable when moist, sticky when wet; 1‘1cut,r:11;
clenr, wavy boundary; 7 to 10 inches thick.

32 1o 40 inches 4, reddish-yellow (7.5YR 7/8) silty clay
loam that is mottled with pinkish gray (7.5YR 6/2);
weak, medium, subangular blocky structure; friable
when moist, very sticky when wet; neutral; 7 inches
or more thick.

T'he color of the soil matevial below the surface layer

ranges from yellowish brown to veddish yellow, and its
tu\hne from’ silby clay loam to stratified sandy loam.

Depth to mottling ranges from 24 to 36 inches.

Most, of the acrenge of Tindside soils is used for cr ops,
but a few aveas ave used for pasture or as woodland.
The soils have moderate permeability and high available
moisture capacity.

Lindside silt loam (in).—This is the only Lindside soil
mapped in the county. Its profile islike the one described
as typical for the series. The surface layer is silty, and
in a few places gravel is mixed into it. Internal diainage
is slow, and there are pinkish-gray mottles in the lower
part of the subsoil.
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Mapped with this soil arve aveas of a pomly drained
soil that are too small to he mapped separvately.

Lindside silt Joam is faivly well suited to the general
farm crops grown in the county. TIn spring the soil is
web and the “IOWHI of plants is vetarded. Small grains
ave uem\r ally wmlelldﬂcd Tile drains or bedding can be
used, if feasible, to improve the drainage and to make
the .sml more favorable for the growth of plants.

This soil is in capability unit TTw-2; woodland group
95 dveigation group L and group 13 for building sites.

Made Land

Made Jand consists of quarries ov of large aveas wherve
a o1l has heen covered by other materials. It also con-
sists of aveas where the soil material has been moved
about to provide materials for the building of cities and
airports, or has been used in land-fill operations, or other
industrial development.

In some places the material has been leveled, but the
kind of soil material and slope make use of the aveas
impractical for agriculture.  In these places the texture,
strucinre, and fort tility of the soil material vary widely.

On the southern side of the hmt,stom, valley, there are
large aveas of Made land where ivon ore was mined hy
shallow stripping in the 19th century. Some of these
areas have been loveled and farmed. The soils there have
a plow layer that is stained with ovganic matter, but, they
lack definite hovizons below that layer. Nevertheless,
they ave highly productive.

In many places the areas consist of coarse-textured ov
rocky matevial and have little soil matevial.  These areas
are generally not suited to farming.  In some places there
are slate (lumps and other areas Cthat ave generally un-
suited to plants; included in those areas, howu’u are
some areas that ave suitable for plants and that should
have a |)10LuJ(l\(\ cover of vegetation,

Soil conditions are cx(lundy variable
predict. Individual site determinations
most nses.

Made land, granitic material, 0 to 8 percent slopes
(MaB).—In phccs the surface hyu' of this mapping unit
has been removed. In other places it has been thoroughly
mixed with or u)mpl(xlcly covered by material that was
formerly part of the subsoil and by fragments of granite
gneiss rock.  The presentsurface layeris umv(xllv orstony
spoil material from granite and sandstone e quarries.

‘This mapping unit is nearly level to sloping and is ad-
jacent Lo quarvies. Some areas are in sites where the
profile of the normal soil has been altered by nrban or
industrinl development,

None of this mapping it is used for agriculture.
Practices would be needed to control evosion if the areas
were farmed.  Growing grasses and legumes improves the
structure of the soil material and increnses the supply of
organic matter.

This mapping unit is in capability unit ITe-2 and in
group 1 for building sites.

Made land, granitic material, 8 to 25 percent slopes

and dificult to
are needed for

{MaD}.—This mapping unit is somewhat steeper than Made
land, granitic material, 0 to 8 percent slopes, but it is

otherwise similar, Mosl of it consists of steep areas of
old spoil from adjacent sandstone and granite quarries.
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Growing grasses and legumes on the areas will provide
cover and help control erosion. In some places intensive
practices are needed to conserve the soil and to stabilize the
slope.

This mapping unit is in capability unit IVe-2 and
group 2 for building sites.

Made land, limestone material, 0 to 3 percent slopes
(MeA].—The surface layer of this unit has been thoroughly
mixed with or completely covered by matevial that was
formerly part of the subsoil and by fragments of lime-
stone. Much of the material is overburden from quarries
and has been leveled. In the areas that have been
smoothed by farming and that have been farmed for
approximately 100 years, the soil material is about as
productive as that of the Washington soil that has similar
slopes.

Growing grasses and legumes on the area in long rota-
tions will improve the structure of the soil and add organic
matter. Time and fertilizer are needed to establish and
to maintain good growth of plants. Plowing on the con-
tour will help to control erosion.

This mapping unit is in capability unit ITe-1 and group
1 for building sites.

Made land, limestone material, 3 to 8 percent slopes
(MeB).—This mapping unit is similar to Made land, lime-
stone material, 0 to 3 percent slopes, but the areas are
somewhat steeper and the surface layer contains more
fragments of rock,

This mapping unit is suited to the crops commonly
grown in the county, but it is likely to erode if it is
cultivated.

Grasses and legumes should be grown in long rotations
to improve the structure of the soil material and to add
organic matter. Contour striperopping can be used fo
help control erosion and to conserve moisture. Diversion
terraces can be used on long slopes.

This mapping unit is in capability unit ITe~1 and group
1 for building sites.

Made land, limestone material, 8 to 25 percent slopes
(MeD).—This mapping unit is similar to Made land, lime-
stone material, 0 to 3 percent slopes, but it has steeper
slopes. It consists of spoil material from adjacent, large
limestone quarries. The smrface layer generally has been
removed, or material from the subsoil and parent material
is mixed into it. Most areas arve idle because of the rough,
stony surface and steep slope. In places the areas can
be stabilized by planting grass, legumes, shrubs, and trees.

This mapping unit is in capability unit IVe-1 and group
2 for building sites.

Made land, shale material, 0 to 8 percent slopes
(MIB).—The surface layer of this soil is thoroughly mixed
with and partially covered by slabs of slate and overbur-
den from quarries. Most of this unit is near slate quarries,
and slate from the quarries has been dumped on the areas.
The areas are nearly level to gently sloping.

This mapping unit is in capability unit ITe-3 and group
5 for building sites.

Made land, shale material, 8 to 25 percent slopes
(MID).—This mapping unit is similar to Made land, shale
material, 0 to 8 percent slopes, but, it is steeper and has
more slate and fragments of slate. Tt consists of spoil-
banks and piles of material near slate quarries,

Most areas are too steep to farm or are otherwise un-
suitable for farming. The areas that have been smoothed

and that have been farmed for approximately 100 years
are about as productive as the normal Trexler or Wagh-
ington soils of similar slopes, and they require about, the
same management. Some of the areas can be stabilized by
planting grasses, legumes, shrubs, and trees on them.

This mapping unit is in capability unit IVe-2 and
group 6 for building sites.

Melvin Series

The Melvin series is made up of poorly drained soils of
flood plains. Some of the soils are in low, flat aveas wherve
they formed. in recent alluvium washed from areas under-
lain by limestone. These low areas are adjacent to streams
in the central part of the county, and they ave flooded
occasionally early in spring and in summer. In some
places the Melvin soils are in drainageways, in narrow
valleys, around the heads of springs, and in depressions
where water accumulates because there arve no outlets. In
those aveas they formed in local colluvium and alluvium
that washed onto the areas from adjacent, uplands under-
lain by limestone.

The Melvin soils have a very dark grayish-brown sup-
face layer. Their subsoil is dark grayish brown to gray
and has many mottles. The surface layer of these soils in
the drainageways, narrow valleys, around the heads of
springs, and in depressions is thicker and more silty than
that of the other Melvin soils. All of the areas are small.

Most of these soils are near the deep, well drained Flunt-
ington and moderately well drained Lindside soils of flood
plains. They are also near the Washington, Duffield,
Ryder, Bedford, and Lawrence soils of the uplands.

Typical profile of Melvin silt Toam in a cultivated avea:

A, 0 to 12 inches, very dark grayish-brown (I0YR 3/2)
silt loam; weak, fine, granular structure; friable
when moist, nonsticky when wet; neutral; clear,
wavy boundary; 10 to 15 inches thick.

12 to 18 inches, gray (N 5/0) silty clay loam; strong,
coarse, blocky structure; very firm when moist,
very sticky when wet; neutral; abrupt, wavy
boundary; 5 to 9 inches thick.

18 to 36 inches, light-gray (JOYR 7/1) silty clay loam
that is mottled with brownish yellow (10YR 6/8);
strong, coarse, bloeky structure; very firm when
moist, very sticky when wet; neutral; clear, wavy
boundary; 14 to 18 inches thick.

36 inches 4, light-gray (I0YR 7/1) gravelly silty clay
loam; weak, medium, granular structure; very
firm; neutral; 36 inches or more thick.

The surface layer is mottled, and there are mottles
throughout, the profile. The color of the subsoil ranges
from dark grayish brown, through yellowish. brown, to
gray. The solum is gravelly fine sandy loam to clay loam.

These soils have moderately slow permeability in the
subsoil and substratum. Their water-holding capacity is
high, and they are high in natural fertility.

The Melvin soils are generally used for pasture or hay,
but some small areas are in trees. Unless the soils are
drained, they are suitable only for plants that tolerate
webness.

Melvin silt loam (Mh)—The profile of this soil is like
the one described for the series. In some places the sur-
face layer contains accumulations of silt or other material
that was deposited by floodwaters or by water that moved
down the long slopes above the flood plain. In places the
soil contains appreciable amounts of gravel and fragments

of rock.

Bagus
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This nearly level soil is along streams and in depressions
in valleys unde]]am by limestone. Runoff is slow to ver y
slow. Drainage is poor, and the soil is subject to occa
sional ﬂoodmn’

Mapped with this soil are areas of & soil that is similar
to the Melvin soils, but that developed on glacial till or
locally tr msponod materials. These areas are too small
to be mapped separately.

Unless it 1s drained, Melvin silt loam is suited only to
pasture or to plants that tolerate wetness. Most areas
are in pasture. Mixturves of grasses and legumes that toler-
ate wetness are the hest plants to grow.

Bedding and open ditches will provide surface drain-
age, and cattle can then graze the areas earlier in spring.
Surface drainage will (1130 improve the yields of pflb‘,llle
If adequate outlets are vailable, tile drains can be in-
stalled to provide dx::‘tin:‘we so that the areas will be suit-
able for growing cultivated crops or hay. Nevertheless,
flooding will still be a hazard.

This soil is in capability unit ITTw-
11; and group 13 for building sites,

Melvin silt Ioam, local alluviam, 0 to 3 percent slopes
(MkA).—The profile of this soil is similar to the one de-
seribed as typical for the series, but the surface layer con-
sists of silt washed from hmhel arveas. Also, the profile is
gencrally more silty thr 011011out,

This soil is in nearly Tevel areas and in depressions
where surface water collects. The permeahility in the sub-
soil and underlying material is slow, but the soil is high
in natnral fertility.

Tf this soil is drained, it can be used for corn and small
grains occasionally. Open drainage ditches are needed
to provide drainage for cultivated crops and to get the hest
yields of hay ¢ and pasture. Lf it is not dmmed the soil is
suited only to pasture and hay. It is well suited to
timothy, alsike clover, Iadino clover, reed canarvygrass,
and redtop.

This so1l is in capability unit TITw-1;
11; and group 12 for building sites.

Melvin silt loam, local alluvnum, 3 to 8 percent slopes
{MkB).—The pmhlc of this soil is similar to the one de-
scribed as typical for the series, but mottling is at a greater
depth. Tess silt has aceumulated on the surface than on
the surface of Melvin silt loam, local alluvium, 0 to 3
percent slopes.

"This soil has a slowly permeable subsoil and substratom.
Itishigh in natural fertility.

This soil can be used occasionally for tilled erops, but
it is better suited to pasture, hay, and trees unless it is
drained. If cultivated, the soil is subject to erosion., Di-
version terraces can be used on long slopes to intercept
and remove excess water from hmhu areas.

This soil is in capability unit ]llw—l, woodland group
and group 12 for building sites.

2; woodland group

woodland group

115

Monongahela Series

The Monongahela series consists of deep, moderately
well drained soils of stream terraces. These soils have a
yellowish-bvown subsoil that, 1s distinetly mottled in the
lower part. They generally have a slowly permeable
layer, or fragipan, in the lower part of the subsoil that
slows the downward movement of water. In places the
fragipan also reduces root penctration.
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The Monongahela soils developed in old alluviom in
areas under lam by shale. They are in the northern part
of the county in areas that ave slightly higher than the
adjacent flood plains.

These soils are near the moderately well drained Philo
and poorly drained Atkins soils of the flood plains. They
are also near the moderately well drained Comly, the
shallow Montevallo, and the deep, well-drained Trexler
soils of the uplands. In some places they ave near soils of
the Wheeling series.

Typical plohle of Monongahela silt loam, 0 to 3 percent
slopes, in & cultivated avea:

A, 0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular structure; frinble when moist;
slightly acid; abrupt, smooth boundary; 8 to 11
inches thick.

By 10 to 18 inches, yellowish-brown (10YR 5/4) silty clay

loam; weak, fine, blocky structure; friable when
moist, sticky when wet; thin clay films; slightly
acid; gradual, wavy boundary; 7 to 9 inches thick.

Bowe 18 to 28 inches, light vellowish-brown (L0YR 6/4) silty
clay loam; a few, fine, faint mottles of yellowish
brown (LOYR 5/8); weak, fine, blocky structure;
firm when moist, sticky and plastic when wet;
medium clay films; slightly acid; gradual, wavy
boundary; 8 to 11 inches thick.

28 to 38 inches, pale-brown (10YR 6/3) silty clay loam; a
few, medium, distinct mottles of yellowish brown
(10YR 5/8); weak, moderate, platy structure; firm
when moist; strongly acid; gradual, wavy boundary;
8 to 11 inches thick.

38 inches +, pale-brown (10YR 6/3) sandy clay loam;
many, coarse, distinet mottles of light brownish
gray (I0YR 6/2) and brownish yellow (10YR 6/6);
weak, coarse, prismatic or massive structure; firm
when moist; strongly acid.

Bauk
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The texture of the profile ranges from shaly sandy loam
to silty clay loam. 'The color 01 the mottles ranges from
light, yellowish brown to light, brownish gray. .Depih. to
the mobtles ranges from 18 to 36 inches. Where the soil has
not, been heavlly limed in recent years, the reaction in the
upper part of the subsoil is medium acid or strongly acid
instead of slightly acid.

These soils have moderately slow permeability in the
subsoil and slow permeability in the substratum. Most
areas are in crops, but some small areas are in pasture.

Monongahela silt loam, 0 to 3 percent slopes (MIA).—
The profile of this soil is like the one described as typical
for the series. In places, however, the surface layer is
thicker than that in the profile described becanse local
flooding has caused soil material to accumulate on the
areas. »\190, the profile contains rounded pebbles of sand-
stone and shale, and in places it is more sandy than the
one described.

This soil is fair for the crops commonly grown in the
county, and it is fair for pasture and trees. Growing
grasses and legumes helps to improve the structure and
fo maintain the supply of organic matter. ‘T'he soil needs
surface drainage so that cmps can be planted earlier, and
surface drainage will improve yields.  Diversions can be
used to carry Surface water aw ay safely, and in places
tile draing can be used. A suitable rvotation includes at
lTeast 1 year of hay every 2 years. Lime and fertilizer ave
needed for best yields.

This soil is in capability unit 1Tw-1; woodland group
9; irrigation group 4; and group 10 for building sites.

Monongahela silt loam, 3 to 8 percent slopes moder-
ately eroded {MIB2).—The profile of this soil is similar to
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the one described as typical for the series, but its surface
Jayer is thinner and contains larger amounts of rounded
gravel and fragments of stone. Depth to mottling is also
greater. In some places material from the snbsoil is mixed
mto the plow layer. In these places the present surface
layer is lighter coloved and containg more clay than that
of the profile described.

This soil is fair for the general farm crops commonly
grown in the county. If it is used for cultivated crops,
however, it requires protection Ffrom further erosion.
Graded striperopping helps to conserve moisture and to
control erosion. Diversion terraces can he used to remove
excess surface water. Growing hay and grasses in long
rotations will also help to control erosion and provide
organic matter. A suitable rotation includes at least 1
yvear of hay every 3 years.

This soil isin capability unit ITe—4; woodland group 9;
irvigation group 4; and group 10 for building sites.

Montalto Series

The Montalto servies consists of deep, well-drained soils
of uplands.  The soils formed in material weathered from
davk-gray, 1gneons rocks, genevally from I'riagsic diabase.
The diabase has intruded into the Triassic shale in places
and has baked it so that its color is now blue, black, or
dark purple instead of red. The soils in such areas arve
shallow over bedrvock. They occur only in small areas
and are generally mapped with the Penn soils.

The Montalto soils have a darlc-hrown surface layer.
Their subsoil ts yellowish red to red and is fine textured.
There are many vound boulders on the surface in many
places. These were broken from the underlying diabase
blocks as the vesult of weatherimg.

The Montalto soils are mainly in the southern part of the
county. 'I'hey arve stony in areas where the stones have not
heen removed.

These soils are generally near the deep, well-drained
Norton soils and the moderately deep to shallow, well-
drained Penn soils. They arve nlso near the moderately
well drained to somewhat, poorly drained Readington and
the poorly drained Croton soils.  In a few places they ave
near the Chester soils.

Typical profile of Montalto silt loam, 3 to 8 percent
slopes, moderately eroded,in a cultivated arven:

A, 0 to 10 inches, dark-brown (7.5YR 3/2) silt loam; weak,
fine, granular structure; friable when moist, non-
sticky when web; medium acid; abrupt, smooth
boundary; 7 to 11 inches thick.

By, 10 0 16 inches, yellowish-red (5YR 5/6) silty clay loam;
moderate, medinm to coarse, subangular blocky
structure; friable when moist, very sticky when wet;
coatings of ¢lay on the surfaces of peds; medinm acid;
gradual, wavy boundary; 5 to 7 inches thick.

By 16 to 49 inches, red (2.5YR 4/8) silty clay loam; strong,
coarse, subangular blocky structure; firm when moist,
very sticky and plastic when wetl; medium acid;
gradual, wavy boundary; black concrefions of iron
manganese in upper part; 24 to 40 inches thick.

By 49 to 60 inches, red (2.5YR 5/6) conrse clay loamn; wenk,
moderate, platy structure; firm when moist; medinm
acid; gradual, wavy boundary; 6 to 12 inches thick.

C; 60 inches +, red (2.5YR 5/6) and yellowish-red (5YR 5/8)
gritty clay loam; weak, medium, platy structure;
friable when moist; medium acid,

The color of the subsoil ranges from yellowish ved to
red. The texture is silty clay loam to clay loam.

These soils have moderately slow permeability in the
subsoil and substratum. Their available moisture capac-
ity and natural fertility arve high.

The Montalto soils are excellent for orchards, pasture,
and mixed hay crops. They ave fair for general farm
crops grown in rotation. In arveas where the former sub-
soil ig exposed, the soils are difficult to manage and good
gilth is hard to maintain.

Montalto silt loam, 3 to 8 percent slopes, moderately
eroded (MmB2).—The profile of this soil is like the one de-
scribed as typical for the series. The soil is deep and fine
textured, and its subsoil is rved to yellowish red, From
one-fourth to three-fourths of its oviginal surface layer
has been lost through ervosion.

Mapped with this soil are areas of a soil that is nearly
level and other aveas of a soil that is gravelly. These
included areas arve too small to be mapped separately.

Montalto silt loam, 3 to 8 percent slopes, moderately
eroded, is excellent for orchavds, pasture, and mixed hay
crops. Lt is fair for the general farm crops commonly
grown in the county. Tf the soil is used for row crops,
1t is subject to serious erosion.  Contour stripcropping
can be used to help control erosion and to conserve
maoisture. Diversion terraces will vemove the excess sur-
tace water,

T'his so1l is in capability unit ITe-1; woodland group
2; irvigation group 3; and group 3 for building sites.

Montalto silt loam, 8 to 15 percent slopes, moder-
ately eroded (MmC2).—The profile of this soil is similar to
the one described as typical for the series, but the surface
Layer is thinner and bedrock is nearer the surface. There
ave also varying amounts of subsoil mixed into the sur-
face Inyer,

Mapped with this soil are areas of a gravelly soil.
‘These are too small to he mapped separately. )

Montalto silt loam, 8 to 15 percent slopes, moderately
eroded, is excellent for ovchards, pasture, and mixed hay
crops. L 1s fair for the general farm crops commonly
grown in the county. Tf this soil is used for tilled crops,
it 18 subject to serious erosion. Confour sbriperopping
helps to control erosion and to conserve moisture. Diver-
sion. terraces can be used to vemove the excess surface
water. Growing grasses and legumes in a long rofation
will help to improve the structure of the soil and to main-
tain the supply of organic matter.

This soil is in eapability unit TTTe~1; woodland group
5; irrigation group 3; and group 4 for building sites.

Montalto silt loam, 8 to 15 percent slopes, severely
eroded (MmC3).—The profile of this soil is similar to the
one described as typical for the series, but, it has a thinner
surface layer and bedvock is nearer the surface. Much
material from the subsoil has been mixed into the present
surface layer, which also contains many fragments of
rock. In some places the former subsoil is exposed and
there ave gullies. '

This soil is.better suited to hay, pasture, and orchards
than to tilled crops, but tilled crops can be grown
occasionally just before reseeding the aveas to hay crops.
Reseeding of the hay crops should be done in contonr
strips to help prevent further erosion. Lime and ferti-
lizer ave needed for good yields.

‘This soil is in capahility unit TVe-1; woodland group
6; irvigation group 3; and group 4 for building sites.
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Montalto silt loam, 15 to 25 percent slopes, moder-
ately eroded (MmD2).—The profile of this soil is similar
to the protile described for the series, bul the surface
layer is thinner and bedrvock is nearer the surface. There
are also larger fragments of rock in the profile. In some
p]auﬂlh(,l(“nu'nlll(,s

Mapped witl this soil are areas where soil material
has accumulated near the botboms of slopes as the result
of downhill creep or cmsmn

Montalto silt loam, 15 to 25 percent slopes, moderately
eroded, is better suited to hay crops, pasture, and orchards
than to tilled crops. Lilled crops can be grow n occasion-
ally when the hay crops need to be reseecled. Reseed ing
should be done in ‘contour str: ips to prevent further erosion.
Growing grasses and legumes in a long rotation helps to
improve the structure of the soil and to maintain or aanic
matter. Tame and fertilizer are requived for best ymlds

This soil is in capability unit TVe-1; woodland group §;
irvigation group 5; and group 4 for building sites.

Montalto silt loam, 15 to 25 percent slopes, severely
eroded (MmD3).—I'he profile of this cnil is like the one de-
seribed as typical for the series, but the surface layer is
thinner and bedrock is neaver the surface. Much mate-
riad from the subsoil is mixed into the surface layer, and
there are many fragments of vock in the profile. In some
places the former subsoil is exposed and there are gullies.

Most of this soil is in pasture and orchavds, to which it
is well snited.  Only small arveas ave idle. Placing muleh
in the gullies and on galled spots helps to veduce erosion.
L&])p]\ln“ Time and fevtilizer will increase the growth of
pastire plants.

The soil is in capability unit VIe-1; woodland group 6;
irrigation group 3; and group 4 for lmll(lln“ sites.

Montalto silt loam, 25 to 35 percent slopes severely
eroded (MmE3).—The profile of this soil is like the one de-
seribed as typieal for the series, but the smiface layer is
much thinner and bedrock is much neaver the saiface.
Also, lavger amounts of vock fragments are concentrated
Hnounhoul, the profile. In some p].l(,cs the former sub-
soil 1s e\]m%d and there are gullies.

Mapped with this soil are areas near the hotton of slopes
where soil material has accumulated as the result of down-
hill creep and erosion. These aveas are too small to be
mapped separately.

Montalto silt Toam, 25 to 35 percent slopes, severely
eroced, is probably best suited to trees. Tt is well suited
to white pine, red oak, scarlet oak, and white oak. The
soil is also well suited to Christmas trees, but if, is geneu-
ally too steep for mechanical planters to be used.

This soil is in (MpAbl]lfV unit VIIe-1; woodland group
8; irrigation group 3; and group 9 for huilding sites.

Montallo very stony loam, 0 to 8 percent slopes
(MnB).—This soil has a profile snm,]a.r. to the one described
as typical for the sevies, but it is very stony. In wooded
areas there is a thin, b]‘ml\ layer of organic matter on the
surface. 'T'he subsoil is yellowish ved and is more aritty
than that in the typical profile described. In most pl.lccs
there are large, rounded houlders on the surface and much
gravel Hnoughout the profile.

If cleared, some areas of this soil could be used as pas-
ture, but; in most places the stones make it impractical
to clear the areas for crops or pasture. All of the soil
is wooded, and the trees have been cut over several times
for Tumber.
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This snil 'is in capability unit. VIs-1;
and group 3 for building sites.

Montalto very stony loam, 8 to 25 percent slopes
(MnD).—The profile of this soil 15 like the pmhl(, described
as typical for the series, but it is very stony. In wooded
areas there is a thin, black layer of organic matter on
the surface. This soil contains many la 1.gc/ rounded stones
and boulders that scale or flake off as they weather. 'The
subsoil is yellowish ved, but it is much coarser texturved
and move gritty than that in the profile described. The
soil is on rolling to steep ridges underlain by diabase.

This soil is too st ony for crops, but it has a limited use
for pasture if it is cleared. All of it is wooded, and the
trees have been cut over several times for lumber,

This soil is in capability unit VIs=1; woodland group
b; and group 4 for building sites.

Montalto very stony loam, 25 to 35 percent slopes
(MnE).—"The profile of this soil 1s like the one described as
typical for the series, bul it is very stony. The surface

woodland group 2;

Inyer contains Jarge boulders and cobbles that range
from 2 to 8 feet in diameter, In places the stones ave so

concentrated that there are only a few trees.

All of this soil is wooded; it is much too steep and
stony for agriculture. The stands of trees are generally
too thin to pay for cutbing them.

This soil is in (J‘l[)lblll‘\ unit VIIs=1; woodland group
75 and group 9 for building sites.

Montevallo Series

The Montevallo series consists of well-drained soils that
are shallow over shale. These soils have a dark grayish-
brown channery snrface layer. The subsoil is thin and is
yellowish-brown channery silt loam. The slopes ave dom-
mnantly moderate to steep. These soils developed in frost-
churned material orin material weathered from dark-gray
shale of the Martinshurg formation. They are in the
north-central part of the county. Figure 7 shows a typical
landscape of these soils.

The Montevallo soils are near the moderately deep and
deep, well drained Trexler, the moderately well drnined
Comly, and the deep, poorly drained Shelmadine soils.
They ave also near the Laidig, Buchanan, and Andover
soils, which are on the novthern edge of arveas of the Mon-
tevallo soils.

l‘)pl(ﬂll profile of Montevallo channery silt loam, 15 to

5 percent slopes, moderately eroded :

A, 0to 9inches, very dark grayish-brown (10YR 3/2) channery
silt. loam; 50 percent coarse fragments; weak, fine,
granular structure; very frinble when moist; slightly
acid; abrupt, smooth boundary; 7 to 10 inches thick.

9 to 17 inches, yellowish-brown (10YR 5/4) very shaly silt
loam; 80 percent coarse fragments; structure obscured
by fragments of shale; very friable when moist,
slightly sticky when wel; slightly acid; clear, wavy
boundary; 7 to 9 inches thick. )

17 to 35 inches +, dark vellowish-brown (10YR 4/4) silt
between the picces of shale; 95 percent coarse frag-
ments; structureless; slightly acid; 15 to 31 inches
thick.

G

Cy

The color of the subsoil ranges from yellowish brown
to grayish brown. Depth to shale is 8 to 20 inches. The
fragments of shale in the soils range from 1/ inch to 6
inches in length. The slopes range from nearly level to
very steep.
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Figure 7.—A field of strongly sloping to hilly Montevallo soils.
Corn and oats are growing in the contour strips, and a hedge
of multiflora rose is in the background.

These soils have moderately vapid permeability in the
subsoil. Their available moisture capacity is low, and
they are low in natuval fertility.

Montevallo channery silt loam, 3 to 8 percent slopes,
moderately eroded (MoB2.—The profile of this soil is
similar to the one described for the series, but it contains
fewer fragments of shale and they are smaller. In addi-
tion, the underlying shale is at a somewhat greater depth
in this soil. )

Mapped with this soil are small areas in which the sur-
face layer is thinner than that in the profile described
and larger fragments of shale are on the surface.

Montevallo channery silt loam, 3 to 8 percent slopes,
moderately eroded, is fair for the farm crops commonly
grown in the county. It it is used for tilled crops, it is
subject to erosion. Contour stripcropping and diversion
terraces can be used to help reduce erosion and to con-
serve moisture. Growing grasses and legumes periodi-
cally maintains the structure of the soil and adds organic
matter. This soil requires lime and fertilizer for best
yields. A rotation is needed in which hay crops are grown
at least 2 years in every 4.

This soil is in capability unit IITe-3; woodland group
12; irrigation group 7; {mc? group 7 for building sites.

Montevallo channery silt loam, 8 to 15 percent slopes,
moderately eroded (MoC2.—The profile of this soil is
similar to the one described as typical for the series, but it
contains finer fragments of shale, and the underlying shale
is at a slightly greater depth. The subsoil contains more
silt, but, fewer fragments of shale.

Mapped with this soil are small arveas near the lower
edge of slopes where soil material has washed from higher
areas and has accumulated on the surface. Montevallo
channery sitt loam, 8 to 15 pevcent slopes, moderately
eroded, should be cropped only occasionally when hay is
reseeded. It is not well suited to frequent cropping bhe-
cause it is subject to serious erosion. Contour striperop-
ping and diversion terraces are needed to prevent further
erosion and to conserve moisture. Growing grasses and
legumes will help to veduce erosion and add organic
matter to the soil. This soil requires lime and fertilizer

for good yields. Lack of moisture, however, generally
limits yields.

This soil is in capability unit IVe-3; woodland group
13; ivrigation group 7; and group 8 for building sites.

Montevallo channery silt loam, 8 to 15 percent slopes,
severely eroded (MoC3].—The profile of this soil is like
the profile described as typical for the series, but the sur-
face layer is thinner, contains larger fragments of shale,
and is coarser textured. The profile is also shallower
over bedrock. In small areas ledges of shale are exposed.

I'his soil is generally droughty. If it is used for tilled
erops, it is subject to further erosion. The soil is better
suited to pasture and trees than to tilled crops, but a tilled
crop can bhe grown occasionally when pastures need to be
reseeded. The pasture should be reseeded in contour
strips to protect the soil from further erosion. Diversion
terraces can be used to control runoff,

This soil is in capability unit VIe-2; woodland group
145 irrigation group 7; and group 8 for building sites.

Montevallo channery silt loam, 15 to 25 percent
slopes, moderately eroded (MoD2).—The profile of this
soil is like the one described for the series. The surface
layer and subsoil consist of very shaly silt Toam.  Approx-
imately 50 percent, of the profile consists of fragments of
shale that ave intermixed with silt. Approximately 80
percent of the lower part of the subsoil consists of frag-
ments of shale.

This soil is suited to pasture and trees. If it is culti-
vated, it is subject to severe erosion. Tilled crops should
be grown only when pastures need reseeding. The re-
seeding should be done in contour strips, and diversions
used to protect the soil from further erosion,

This soil is in capability unit VIe-2; woodland group
13; irvigation group 7; group 8 for building sites.

Montevallo channery silt loam, 15 to 25 percent
slopes, severely eroded (MoD3).—The profile of this soil
is like the one described as typical for the sevies, but the
surface layer is thinner and the profile is shallower over
bedrock. ~Also, the surface layer contains more frag-
ments of shale and the fragments are commonly larger.
In places there are small areas where ledges of shale are
exposed and there are small gullies.

This soil is better suited to pasture and trees than to
tilled crops. Grasses and legumes that tolerate drought
are the best pasture plants to grow.

The soil requires lime and fertilizer for the maximum
growth of plants. The galled spots and soil material in
the gullies should be fertilized, seeded, and mulched to
prevent further erosion, Rotating the pastures helps to
prevent overgrazing and erosion caused by trampling.

‘This soil is in capability unit, VIIe~2; woodland group
14 irrigation group 7; and group 8 for building sites.

Montevallo channery silt loam, 25 to 35 percent
slopes, moderately eroded (Mof2.—The profile of this
soil is similar to the one described as typical for the series,
but 1t is shallower over bedrock and contains more shale.
Also, the subsoil contains less silt and clay.

Mapped with this soil are small areas where the snrface
layer is thicker than that in the profile decribed. This
is becanse soil material has accumulated on the areas as
the result of downhill creep and erosion from higher areas.

Montevallo channery silt loam, 25 to 85 percent slopes,
moderately eroded, is probably best suited to trees. Tt is
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too steep and the hazard of erosion is too severe for farm-
ing. Trees that will grow on a shallow, droughty soil
are the best to plant.

This so1l is 1n capability unit VIIe-2; woodland group
15; irvigation group 7; and group 9 for building sites.

Montevallo channery silt loam, 25 to 35 percent
slopes, severely eroded (MoE3).—The profile of this soil
is like the one described as typical for the series, but the
surface layer is thinner and 1t contains larger fragments
of channery shale mixed with a small amount of silt. In
places there are small areas where ledges of shale are
exposed.

The steep slope and severe hazard of erosion make this
soil unsuitable for farming; the soil is better used for
trees and as areas for wildlife. Trees that tolerate
drought are the best to plant.

'This soil is in capability unit VIIe-2; woodland group
15; irrigation group 7; and group 9 for building sites.

Montevallo channery silt loam, 35 to 60 percent
slopes, moderately eroded (MoF2).—The profile of this
soil is similar to the one described as typical for the series,
but it has a thinner surface layer and the profile contains
more large fragments of shale mixed with a little silt.
The profile is also much shallower to bedrock.

The steep slope and serious hazard of erosion make this
soil unsuitable for farming; the soil is better suited to
trees and to use as areas for wildlife. Trees that tolerate
dronght are the best to plant.

This soil is in capability unit VITe-2; woodland group
155 irvigation group 7; and group 9 for building sites.

Montevallo channery silt loam, 35 to 60 percent
slopes, severely eroded (MoF3).—The profile of this soil
is similar to the one described as typical for the series,
but the surface layer is thinner and the profile contains
larger amounts of fragments of shale mixed with a little
sile.  In places there are small areas where ledges of shale
are exposed.

The steep slope and severe hazard of erosion make this
soil unsuitable for farming; the soil is better suited to
trees and to use for wildhife areas. Trees that tolerate
drought are the best to plant.

This soil is in capability unit VIIe-2; woodland group
15; irvigation group 7; and group 9 for building sites.

Montevallo very rocky silt loam, 8 to 25 percent
slopes (MsD).—The profile of this soil is similar to the one
described as typical for the series, but it is stony and ledgy
and 1is shallow over bedrock. The surface layer is also
thinner.

This soil is too stony and ledgy to be used for farming.
It is probably best suited to trees. Trees that favor dry
sites ave the best to plant.

This soil 1s in capability unit VIs-1; woodland group
13; and group 8 for building sites.

Montevallo very rocky silt loam, 25 to 65 percent
slopes (MsF).—The profile of this soil resembles the one
described as typical for the series, but, it is stony and ledgy,
and it is very shallow over bedrock.

This soil is too stony and ledgy for farming and is prob-
ably best suited to trees. Trees that favor dry sites are
the best to plant.

This soil 1s in capability unit VIIs-1; woodland group
15; and group 9 for building sites.

Murrill Series

The Murrill series is made up of deep, productive soils
that are well drained. The surface layer of these soils is
gravelly loam that overlies finer textured soil material.
The Murrill soils formed in colluvium over material
weathered from limestone. The colluvium washed from
soils that formed in material weathered from quartzite,
sandstone, granite, or granitic gneiss. It was deposited
on soils formed in material weathered from limestone. In
some places the Murrill soils are stony. Nearly all of the
stony areas are wooded.

The Murrill soils are on the lower slopes of South Moun-
tain,  They are near the deep, well-drained Washington
and poorly drained Melvin soils. They are also near the
very stony Fleetwood and very stony Chester soils.

Typical profile of Murrill gravelly loam, 8 to 15 per-
cent, slopes, moderately eroded, in a cultivated area:

A, 0 to 6 inches, dark reddish-brown (5YR 2/2) gravelly
loam; weak, fine, granular structure; frinble when
moist; slightly acid; abrupt, wavy boundary; 5 to 7
inches thick.

By 6 to 12 inches, yellowish-red (YR 5/8) gravelly fine silt
loam; weak, medium, subangular blocky structure:
friable when moist, sticky when wet; slightly acid;

] clear, wavy boundary; 5 to 8 inches thick.

By 12 to 19 inches, reddish-yellow (7.5YR 7/8) silty clay
loam; weak, angular blocky structure; friable when
moist, sticky when wet; slightly acid; gradual, wavy
boundary; 6 to 9 inches thick.

Bgs 19 to 60 inches, yellowish-brown (10YR 5/6) sandy clay
loam; moderate, medium, platy structure; firm when
moist, slightly sticky when wet; medium acid; grad-

- ual, wavy boundary; 35 to 60 inches thick.

11B,, 60 inches +, yellowish-red (5YR 5/8) clay loam; strong,
coarse, angular blocky structure; friable when moist,
sticky when wet; slightly acid.

The color of the subsoil ranges from yellowish brown
to yellowish red. The texture of the B horizon in the part
of the solum formed in colluvium ranges from sandy loam
to silty clay loam. Depth to the reddish, clayey lower
part of the I3 horizon, which developed in material weath-
erec from limestone, ranges from 20 to 60 inches,

The permeability of these soils is moderately rapid 1n
the subsoil and moderate in the substratum. The available
moisture capacity is high, and natural fevtility is medium,
The stones and boulders in the stony areas range from 6
inches to 4 feet in diameter.

Murrill gravelly loam, 3 to 8 percent slopes, moder-
ately eroded {MuB2).—This soil has small amounts of ma-
terial from the subsoil mixed into the plow layer. The
profile is gravelly, and in some places there are a few
glacial boulders in the subsoil. In most of the acreage,
the upper part of the profile is coarse textured and gravelly
and the lower part is finer textured. .

This soil is excellent for orchards and pasture. It is
faivly well suited to the farm crops commonly grown in
the county. If the soil is used for tilled crops, it is sub-
ject to serious ervosion if it is not protected. Contour
stripcropping and diversion terraces can be used to help
control erosion. Growing grasses and legumes periodi-
cally will help to improve the structure of the soil and to
maintain the supply of organic mafter. A suitable rota-
tion includes at least 1 year of hay every 8 years.

This soil is in capability unit ITe~1; woodland group 2;
irrigation group 2; and group 1 for building sites.
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Murrill gravelly loam, 8 to 15 percent slopes, moder-
ately eroded (MuC2).—This soil has a profile like the one
described as typical for the series. It has lost from one-
fowrth to three-fourths of its original surface layer
theough erosion.  Thissoil is more gravelly than adjacent,
Tess sloping soils.  There are a few cobbles and houlders
in the profile. o

Mapped with this soil ave small, wooded areas where
material from higher slopes has accumulated. In those
aveas the surface layer is thicker than that in the profile
described.

Murrill gravelly loam, 8 to 15 percent slopes, moderately
eroded, is excellent for ovchards and pasture, but it isonly
faiv for the general farm crops commonly grown in the
county. The soil erodes severely if it is not protected.
Contour stripcropping helps to control erosion and to con-
serve moisture, and diversion terraces can be nsed to re-
move the excess surface water. A suitable 4-year votation
includes at least 2 years of hay crops. '

This soil is in capability unit TETe-1; woodland group
B3 irrigation group 2; and group 2 for building sites.

Murrill gravelly loam, 8 to 15 ])elr(;ent's!0|)9s, se-
verely eroded (MuC3).—The profile of this soil is like the
one described as typical for the series, but it has & thinner
surface layer. 'The surface layer is also lighter coloved
because large amonnts of material from the subsoil have
been mixed into it hy plowing. This soil has more gravel
on the surface than Murrill gravelly loawm, 8 to 15 percent
slopes, moderately eroded, because the finer particles have
been removed by erosion. In some places the subsoil is near
the sin-face and there are o few gullies.

This soil is better suited to hay, pasture, and orchards
than to tilled crops, but a tilled crop can be grown occa-
sionally when hay is veseeded. Reseeding the hay in con-
tonr strips will help prevent more serious erosion,
Diversion terraces are needed on the long slopes.

This soil is in capability nnit IVe-1; woadland group 6;
irrigation group 25 and group 2 for huilding sites.

Murrill very stony loam, 0 to 8 percent slopes (MvB).—
The profile of this soil is like the one described as typical
for the sevies, but it has stones and boulders throughount.
It also has a thin, black layer of organic matter on the
sutface.

This soil has limited uge for pasture, but it is snitable
for trees, Most of the areas are too stony to he cleared
for other kinds of agriculture. Except for aveas that have
heen used for building developments, most of this soil is
wooded,

This soil is in capability unit VIs=1; woodland group 2;
and group 5 for building sites.

Murrill very stony loam, 8 to 25 percent slopes
IMvD).—The profile of this soil is like the one described as
typical for the sevies, but it is very stony and is coarser
textured.  The surface layer also containg sfones and
houlders. In wooded areas where the soil has nob been
disturbed, there is a thin, black layer of organic matter
on the surface.

This soil is better suited to trees than to pasture or tilled
crops, but it provides a limited amount of pasture if it is
cleared. Most of the acreage is wooded, but some of it
has been used for building developments. Generally, it
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is impractical to clear the areas for farming, because of
the stones,

This soil is in capability unit VIs-1; woodland group 5;
and group 6 for building sites.

Norton Series

The Norvton series consists of deep, well-drained soils
of uplands. The surface layer of these soils is dark ved-
dish. brown, and their subsoil is red to reddish brown.
The lower part of the subsoil is very firm; it has the
properties of o clayey fragipan, These soils developed in
material weathered from ved Triassic shale and sandstone
of the New Brunswick formation, In some places the
soils are pravelly and coarse textured.

These soils are on ridges in the extreme southern part
of the county, along theline between Bucks and Tehigh
Counties. They are near the moderately deep to shallow
Penn, the moderately well drained to somewhat poorly
drained Readington, and the poorly drained Croton soils.
They are also near the Chester and Montalto soils, which
are deep and well drained.

Typical profile of Norton silt, lowm, 15 to 25 percent
slopes, moderately evoded, in a cultivated avea :

A, 0 to 5 inches, dark reddish-brown (5YR 3/2) silt loam;

moderate, medium, granular structure; frinble when
moist; slightly acid; abrupt, smooth houndary; 5
to 9 inches thick.

B, 5 to 15 inches, red (2.53YR 4/6) silt loam; moderaie,
medium, subangular blocky structure; firm when
moist; strongly acid; gradual, wavy boundary; 8
to 10 inches thick,

B, 15 to 20 inches, dork-red (2.5YR 3/6) fine silb loam;
moderate, medium, blocky structure; firm when
moist; strongly acid; gradual, wavy boundary; 9
to 13 inches thick.

26 to 40 inches, reddish-brown (2.5YR 4/4) silty clay
lonm; 15 percent coarse fragments; moderate,
medium, blocky structure; very firm when moist;
very strongly acid; clear, wavy boundary; § to 14
inches thick,

C 40 inches +, reddish-brown (2.5YR 5/4) silty clay loam;
40 percent shale fragments thab increase in number
with increasing deptl; moderate, medium, blocky
structiure; firm when moist; very strongly neid.,

‘The texture of the surface layer vanges from gravelly silt
loam to fine sandy loam, and that of the subsoil, from silt
loam to silty clay loam. The subsoil is yellowish brown to
ved. "These soils have moderate permeahility in the sub-
soil and moderately slow permeability in the substratum.
They have high wmoisture-holding” capacity and are
medinm in natural fectility., The soils generally ave
suited to the crops commonly grown in the coun ty.

Norton silt loam, 0 to 3 percent slopes (NtA).—The
profile of this soil is like the one described as typical for
the series, but the surface layer is thicker. The soil has
vetained nearly all of its original surface layer. In some
places there are small areas in depressions where soil
matevial, washed from adjacent slopes, has accumulated
on the surface. In places there ave small aveas wheve the
sarface layer is thinner than that in the profile desciibed.

Norton silt loam, 0 to 3 percent, slopes, is suited to the
farm crops commonly grown in the county, but, if it is
used for row crops, it is subject, to some erosion. Farm ing
on the contowr will help to control erosion and to conserve
moisture. Growing legumes and grasses periodically will
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improve the structure of the soil and will maintain organic
matter. A suitable 4-yenr votation consists of winter cover
crops grown after row crops and green-manure crops
plowed down after small grain.

This soil is in capability unit I-2; woodland group 1;
irrigation group 1; and group 3 for building sites.

Norton silt loam, 3 to 8 percent slopes, moderately
eroded {NB2).—T'he profile of this soil is similar to the one
described as typical for the series, but depth to parent
material is greater.

Small areas are included where soil material has accumu-
Inted on the surface of the lower slopes as the result of
erosion. In other small areas the surface layer on the
upper part of the slopes is more severvely eroded than that
n most areas of this soil.

Novton silt loam, 3 to 8 percent slopes, moderately
eroded, is well suited to the general farm crops grown in
the county, but, if it is tilled, it is subject to serious
erosion. Confour stripcropping can be used to help con-
trol erosion on this soil and to conserve moistuve. Diver-
sion ferraces will remove the excess surface water. A
suitable d-year rotation of medium intensity includes at
Teast 1 year of hay every 3 years.

This soil is in capability unit ITe-2; woodland group
1 drvigation group 15 and group 3 for building sites.

Norton silt loam, 8 to 15 percent slopes, moderately
eroded [NiC2).—This soil has lost, from one-fourth to three-
fourths of its oviginal smtface layer through erosion. The
surface layer has had varying amounts of material from
the subsoil mixed info it.

In small areas on the lower edge of slopes. silt has
accumulated. There are also small areas near the top of
slopes where the surface layer is severely eroded.

Novton silt lToam, 8 to 15 percent, slopes, moderately
eroded, s good for the general farm crops grown in the
county, buf, if it is used for crops, it needs practices that
will protect it from further erosion. Contour strip-
cropping helps to control erosion and to conserve moisture.
Diversion terraces can he used to remove the excess si-
face water. Growing grasses and legumes in a long
rotation also helps to control erosion. A snitable 4-vear
rotation includes at least 2 years of hay crops. )

This soil is in capability unit TITe=2; woodland aroup
4; rerigation group 1; and group 4 for building sites.

Norton silt loam, 15 to 25 percent slopes, moderately
eroded (NiD2).—The profile of this soil is like the one dle-
scribed as typical for the series, but it. contains more frag-
ments of rock and there are occasional gullies,

In small areas the surface layer is move severely eroded.
There are also small areas neax the hottom of slopes where
soil material has nccumulated.

Norton silt, loam, 15 to 25 percent slopes, moderately
eroded, is better suited to hay and pasture than to tilled
crops. If it is used for tilled crops, it, is subject, to serious
erosion, A tilled crop can be grown, however, when hay
needs to be reseeded. Contour striperopping can be used
to reduce erosion and to conserve moisture. Diversion
terraces will remove the excess surface water and will help
to control evosion. Limeand fertilizer ave needed to main-
tain productive stands of grasses and Jegumes.

This soil is in capability unit ITVe-2; woodland gronp 4;
irvigation group 1; and group 4 for building sites.

Penn Series

The Penn series consists of moderately deep to shallow,
well-drained soils of uplands. In most, aveas the surface
layer of these soils is dark-brown silt loam. It is under-
Tain by dark veddish-brown to weak-red fine silt Joam to
Toam,

These soils formed in material weathered from red and
reddish-brown shale, siltstone, and sandstone of Triassic
age. They are in the southern part of the connty. Their
slope is nearly level to steep. »

The Penn soils are near the deep, well drained Novton
soils, the moderately well drained to somewhat poorly
drained Readington soils, and the poorly drained Croton
soils.

Typical profile of Penn shaly silt, lowm, 3 to 8 percent,
slopes, moderately eroded, in a cultivated arvea:

A, 0 to 7 inches, dark-brown (7.5YR 3/2) shaly silt loam;
weak, medium, subangular blocky structure; friable
when moist, nonsticky when wet; strongly acid;

- clear, wavy lower boundary; 6 to 9 inches thick.

By 7 to 19 inches, dark reddish-brown (YR, 3/4) silty clay
loam; 15 percent shale fragments; moderate, medium,
blocky structure; frinble when moist, very sticky and
plastic when wet; strongly acid; diffuse, wavy bound-

) ary; 11 to 13 inches thick.

B 19 to 28 inches, dark reddish-brown (5YR 3/3) shaly silt
loam; 45 percent shale fragments; weak, medium,
subangular blocky strueture; friable when moist,
sticky and plastic when wet; strongly acid; gradual,
wavy boundary; 8 to 10 inches thick.

C, 28 inches +, dark reddish-brown (5YR 3/3) very shaly
and gravelly silt loam; about 75 percent conrse frag-
ments; weak, medium, granular structure; friable
when moist, sticky when wet; strongly acid; the shale
fragments inercase in number with increasing depth
and grade to shale hedrock at a depth of less than 36
inches.

The texture of these soils ranges from loam to fine silt

- - B g
loam or silty clay loam. It varies as the vesult, of differ-
ences in the pavent material, as does the available moisture
capaclty and permeability.  The finer textured soils
formed in matevial weathered from shale, and they have
moderate available moisture capacity. The coarser tex-
tured soils formed in material weathered from sandstone,
and they have low available moisture capacity.

The Penn soils are low in natureal fertility. They ve-
spond well to lime and fertilizer, but they lack the ability
to stove large amounts of plant nutrients. These soils arve
fairly well snited to the general farm crops grown in the
county.

In places within arveas of the Penn shaly silt loams,
there are spots occupied by a lighter colored, channery
soil formed on porcelanite. Lhese arveas are adjacent to
the Montalto soils. They are east of Coopershurg and
north of the Bucks County line.

Penn shaly silt loam, 3 to 8 percent slopes (PeB).—The
profile of this soil is similar to the one described as typical
for the series, but the surface layer is darker brown and is
slightly thicker. The subsoil 1s veddish brown to weak
ved. In some places the texture is coarser than that in
the profile described and there is quartz gravel in the sur-
face layer and subsoil. In most aveas there are fragments
of shale in the surface layer, but they are more numer-
ons in the lower part of the subsoil.
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This soil is suited to the general farm crops commonly
grown in the county. Most of the acreage is wooded. It
the soil is used for tilled crops, it is subject to erosion.
Contour stripcropping and diversion terraces can be
grown to help control erosion and to conserve moisture.
srowing grasses and legumes peviodically helps to im-
prove the structine of the soil and to maintain the supply
of organic matter. A suitable rotation includes 1 year
each of a row crop and a small grain and at least 1 year
of hay or other soil-building crops.

This soil is in capability unit 1Te-3; woodland group
12; irrigation group 7; and group 7 for building sites.

Penn shaly silt loam, 3 to 8 percent slopes, moder-
ately eroded (PeB2).—The profile of this soil is like the one
described as typical for the series. Varying amounts of
shale and material from the subsoil arve mixed into the
present plow layer.

Incl uc]led_ with this soil are some small areas where the
former subsoil is exposed and there are many gullies.
There are also areas where intrusions of diabase have
changed the color of the soil to a pinkish gray, dark gray,
or grayish brown. These areas are all too small o be
mapped separately.

Penn shaly silt loam, 3 to 8 percent slopes, moderately
oroded, is suited to the general field crops commonly
grown in the county. Hilly areas that are cultivated are
subject to erosion and require a protective cover, Con-
tour striperopping can be used to help reduce erosion and
to conserve moisture. Diversion terrvaces will help to rve-
move excess surface water. Growing grasses and legumes
periodically maintains the structure of the soil and adds
organic matéer. ILime and fertilizer are needed for the
best, yields. A suitable rotation includes at least 1 year
of hay every 3 years.

This soil isin capability unit ITe-3; woodland group 12;
irrigation group 7; and group 7 for building sites.

Penn shaly silt loam, 8 to 15 percent slopes, moder-
ately eroded (PeC2).—The profile of this soil is similar to
the one described as typical for the series, but its surface
layer contains larger amounts of shale. The fragments
of shale are larger and more numerous in the subsoil than
in the surface layer. Also, larger amounts of material
from the subsoil have been mixed into the present plow
layer. In some places this soil is wooded, and in those
areas it is not eroded.

This soil is fair for the general farm crops commonly
grown in the county. If it is used for tilled crops, 1t
needs protection from erosion. Contour striperopping
can be used to help control erosion and to conserve mois-
turve. Diversion terraces will help to remove the excess
surface water. Growing legumes and grasses regularly
helps maintain the structure of the soil and adds organic
matter. A suitable votation is one in which a hay crop
is grown at least 2 yearsin 4.

This soil is in capability unit, IITe~3; woodland group
13; irrigation group 7; and group 8 for building sites.

Penn shaly silt loam, 8 to 15 percent slopes, severely
eroded (PeC3).—The profile of this soil is similar to the
one described for the series, but it has a much thinner
surface layer and there are more fragments of shale and
other rocks on the surface. Tn many places the subsoil is
exposed and there are former gullies.

This soil is better suited to hay, pasture, and trees than
to tilled crops, but a tilled crop can be grown occasion-

ally when the hay crop nceds to be reseeded. The hay
shonld be reseeded in contour strips to protect the soil
from further erosion. Diversion terraces can be used to
control erosion by removing the excess surface water.
Growing grasses and legumes in a long rotation improves
the structure of the soil and helps to maintain organic
matter. Limeand fertilizer ave needed for the best growth
of plants.

This soil is in capability unit TVe-3; woodland group
14; irvigation group 7; and group 8 for huilding sites.

Penn shaly silt loam, 15 to 25 percent slopes, mod-
erately eroded (PeD2).—The profile of this soil is similar
to the one described as typical for the series, but its surface
Iayer contains morve fragments of shale and other rock.
Also, the parent material 1s neaver the surface.

Mapped with this soil are small areas near the base of
the slope where soil material has accumulated as the rve-
sult of downhill creep and erosion,

Penn shaly silt loam, 15 to 25 percent slopes, moderately
eroded, is better suited to hay, pasture, and trees than
to tilled crops, but a tilled crop can be grown occasionally
when it is necessary to reseed hay. Contour stripcropping
and diversion terraces can be used to help prevent erosion.
Growing grasses and legumes in a long rotation helps to
maintain organic matter and the struckure of the soil.

This soil 1s in capability unit IVe-3; woodland group
13; irrigation group 7; and group 8 for huilding sites.

Penn shaly silt loam, 15 to 25 percent slopes, severely
eroded (PeD3).—The profile of this soil is similar to the
one described as typical for the series, but the surface layer
is thinner and bedrock is nearer the surface. There are
also more fragments of shale and other rocks in the pro-
file. In many places the subsoil is exposed and there are
gullies.

This soil is better suited to pasture or trees than to tilled
crops. The pastures should be divided into sections to
provide for votational grazing. Lime and fertilizer are
needed to maintain the vigorous growth of plants.

This soil is in capability unit VIe-2; woodland group
14; irrigation group 7; and group 8 for huilding sites.

Penn shaly silt loam, 25 to 40 percent slopes, moder-
ately eroded (PeE2).—The profile of this soil is like the
one described as typical for the series, but, bedrock is neaver
the surface. There ave also many fragments of shale
and other rocks in the profile. In some places there are
wooded areas, and in those areas the soil is only slightly
eroded.

Mapped with this sotl ave small areas near the base of
the slope where soil material has accumulated. These
areas are too small to be mapped separaiely.

Penn shaly silt loam, 25 to 40 percent slopes, moderately
eroded, 1s better suited to pasture or trees than to tilled
crops. It it is used for pastures, the soil requives protec-
tion from overgrazing. Dividing the pastures into sec-
tions and votating them help to prevent overgrazing.
Lime and fertilizer ave needed to improve the growth of
plants.

This soil is in capability unit VIe-2; woodland group
155 ivrigation group 7; and group 9 for building sites.

Penn shaly silt loam, 25 to 40 percent slopes, severely
eroded (PeE3).—The profile of this soil is like the profile
described for the series, but the surface layer is much
thinner and bedrock is closer to the surface. There are
also larger amounts of shale and fragments of other rocks
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in the surface layer and subsoil. In many places the
subsoil is exposed and there are gullies.

This soil 1s better snited to trees than to pasture or tilled
crops. ‘The galled spots and gullies need to be seeded,
fertilized, and mulched to control further erosion. Trees
that can grow on a shallow, droughty soil are the best to
plant.

This soil is in capability unit VIIe-2; woodland group
15; irrigation group 7; and group 9 for building sites.

Philo Series

The Philo series consists of moderately well drained
soils of flood plains. The soils have a dark-brown sur-
face layer. Their subsoil is brownish yellow to light gray
and is mottled with gray and strong brown. The hort-
zons in the Philo soils are weakly expressed.

These soils consist of recent alluvium. The alluvium
was washed from soils of uplands that developed in mate-
rial weathered from shale and sandstone. The Philo
soils ave along streams in the area, and they are subject
to occasional flooding. The floodwaters remain for only
a short period.

The Philo soils are adjacent to the poorly drained At-
kins soils of flood plains. They are also near the deep,
well drained Trexler, the poorly drained Shelmadine, and
the moderately well drained Comly soils of the uplands.

Typical profile of Philo silt loam in a cultivated area:

A, 0 to 10 inches, dark-brown (10YR 4/3) silt loam; weak,
fine, granular structure; friable when moist, non-
sticky when wet; medium acid; gradual, wavy
boundary; 10 to 12 inches thick.

C, 10 to 24 inches, brown (10YR 5/3) silt loam; weak, fine,
granular structure; frinble when moist, slightly sticky
when wet; strongly acid; gradual, wavy boundary; 11
to 14 inches thick.

C, 24 to 38 inches, light-gray (10YR 7/1) silt loam; common,
fine, faint mottles of yellowish brown (10YR 5/8);
weak, fine, granular structure; friable when moist,
slightly sticky when wet; strongly acid; clear, wavy
boundary; 9 to 14 inches thick,

D 38 inches +, light-gray (10YR 7/1) sandy clay loam;
weak, fine, granular structure; friable when moist,
sticky when wet; strongly acid.

The texture of the surface layer ranges from fine sandy
loam to silt loam.

These soils have modevate permeability in the subsoil

and substratum. Their available moisture capacity is
high. Nutural fertility is moderate.
_ Philo silt loam (Ph).—This is the only Philo soil mapped
in the county. The profile is like the one described as
typical for the series. The profile contains very fine frag-
ments of shale and an occasional rounded, sandstone
cobble. The surface layer is mostly silt, but it contains
some fine sand. 'I'he lower part of the subsoil has brown-
ish-yellow mottles.

Mapped with this soil are aveas, too small to be mapped
separately, in which drainage is poor and mottles occur
in the upper part of the subsoil. Also included are small,
sloping areas of a soil that is well drained.

Philo silt loam is excellent for corn, mixed hay crops,
and pasture, but it 15 only fair for the other crops com-
monly grown in the county. In some places crops are
damaged occasionally by floods and by the vesulting high
water table. Where feasible, tile can be installed to im-
prove drainage. Grasses and legumes that tolerate mod-
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erate wetness should be used for hay. A suitable 3-year
rotation includes at least 1 year of hay.

This soil is in capability unit ITw-2; woodland group
9; irvigation group 1; and group 13 for building sites.

Readington Series

The Readington series is made up of deep, moderately
well drained to somewhat poorly drained soils that are
gently volling. The soils formed in material weathered
from red to reddish-brown Triassic shale, siltstone, and
fine-grained sandstone. They ave on uplands in the ex-
treme southern part of the county, and in places they are
in low-lying areas. o )

The Readington soils formed in the same kind of parent
material as the moderately deep to shallow, well-drained
Penn, the deep, well-drained Norton, and the poorly
drained Croton soils. _ _

Typical profile of Readington silt loam, 3 to 8 percent
slopes, in a cultivated aren:

A, 0 to 10 inches, dark-brown (7.5YR 4/2) silt loam;
weak, fine, granular structure; friable when moist;
slightly acid; abrupt, wavy boundary; 8 to 10
inches thick. )

By 10 to 20 inches, brown (7.5YR 5/2) gravelly silt loam;

moderate, medium, subangular blocky structure;

friable when moist; clay films on the surfaces of

peds; medium acid; gradual, wavy boundary; 8 to

12 inches thick.

20 to 30 inches, reddish-brown (5YR 5/4) gravelly
silty clay loam; a few, fine, faint mottles of reddish
gray (YR 5/2); moderate, medium to coarse,
blocky structure; firm when moist; coatings of
iron and manganese on the surfaces of some peds;
strongly acid; clear, wavy boundary; 7 to 10 inches
thick.

30 to 40 inches, reddish-brown (5YR 4/3) gravelly silty
clay loam; common, medium, distinet mottles of
pinkish gray (5YR 6/2); moderate, medium to
coarse, blocky structure; irm when moist; strongly
acid; gradual, wavy boundary.

D, 40 inches -+, weak-red (10R 4/3), partly weathered

siltstone and shale that has silt and clay between
the pieces.

B??mn

Bﬂum

The subsoil is yellowish brown to weak red, and its
texture ranges from silty clay loam to gravelly sandy clay
loam. Depth to mottling ranges from 18 to 30 inches.

The permeability is moderately slow in the subsoil, and
it is slow or very slow in the substratum of these soils.
The soils have high available moisture capacity. They
aremedinm in natural fertility.

These soils have a tight or weakly cemented layer in
the subsoil that slows the downward movement of water,
It also interferes in places with the development, of plant
roots and prevents the roots from penetrating deeply.
The water table is high in spring. These soils are not well
suited to alfalfa, winter grain, or other plants that do not
tolerate wetness.

Readington silt loam, 0 to 3 percent slopes (RdA}.—
The profile of this soil is similar to the one described as
typical for the series, but it contains less gravel, shale, and
fragments of other rocks.

Mapped with this soil are small aveas where soil mate-
rial has accumlated in pockets and in depressions. In
those areas the surface layer is much thicker than in the
profile described. Also, depth to mottling is slightly
greater.
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Readington silt, Toam, 0 to 3 percent, slopes, is well suited
to corn, mixed hay cmps, and pasture, but it is only fair
for the other crops commonly grown in the county. Ifa
winfer grain is grown, it is Ill\d\ to freeze ouf (lmmn a
severs winter. ‘Uhis soil has a pan that impedes drainage
in the lower part of the subsoil. Tt is generally wet in
spring.  Consequently, it is diflicult to plow the areas
early. Tile drains can be used in places to improve drain-
age, and bedding is desirable in some places. Graded
strips and diversion terraces will help to remove the excess
sirface water,  Assuitable rotation includes hay at least
one-thirvd of the time.

This soil is in capabilicy unit TTw~1: woodland group
9 irvigation group 4; and group 10 for bnl]dlnn sites.

Readington silt loam, 3 to 8 percent slopes [RdB —The
profile of this soil is like the profile described as typical
for the series. The soil has retained most of its original
surface layer. In many places soil matervial, washed down
from higher slopes, has accumulated on the surface. This
soil lins a cemented layer in the lower part, of the subsoil
that impedes drainage. The lower pari of the subsoil is
mottled. There are pebbles and fragments of rock
thronghont the profile.

This soil is well suited to corn, mixed hay crops, and
pasture, but it is only fair for the other crops commonly
grown in the county. Gurasses and legnmes that tolerate
webness should be used for hay and pasture. The soil
is generally wet in spring. Therefore, it is diflicult to
plow the areas early. Small grain is d.mmncd by excess
subsurface water from seeps and springs.

Wherve feasible, tile dvains can he Tised to remove sub-
surface water from this soil,  Guraded strips and diver-
siong are needed to help remove excess surface water. A
suitable votation includes at least 1 year of hay every 3
years.

This soil is in capability unit ITe—4; woodland group
95 irrigation group 4; and group 10 For building sites.

Readington silt loam, 3 to 8 percent elope@ moder-
ately eroded (RdB2).—The profile of this soil is similar to
the one described as typical for the series, but the surface
layer is thinner and the parvent material is closer to the
surface.  Insome places material from the subsoil is mixed
into the present plow layer. There ave moftles in the
lower part, of the subsoil.

This soil 1s suited i‘o corn, mi\ed hay crops, and pas-
ture, but it is only fair for the other crops mnnnmﬂy
grown in the county. T a small grain is grown, it is likely
to freeze out in winiter, This soil is subject to erosion if 1t
is nsed for tilled crops.  Graded striperopping will help
reduce evosion and remove excess sutrface water safely.
Tile drains can be used to remove excess subsurface water
and to improve the aveas for plants.  Grasses and lTegnmes
that tolerate wetness can bhe grown for mixed h‘\\' and
pasture. A snitable 3-year votation incluces at leass 1
year of a hay crop.

This soil is in capahility mit Tle—4; woodland group 9;
irrigation group 45 and group 10 for building sites.

Reddmgton silt loam, 8 to 15 percent slopes, moder-
ately eroded (RAC2).—The profile of this soil is like the
one described as typical for the series, buf, the surface
Tayer is somewhat thinner and bedrock is neaver the sur-
face. Fragments of vock are more numerous throughout
the pmﬁl«, and a larger amount of material from the sub-
soil is mixed info the pwsonf,sm face layer,
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This soil is fairly well snited to corn, mixed hay crops,
and pasture, but it is only. fair for the other crops com-
monly grown in the county. Tf it is used for tilled crops,
it is sul)]oc,h to severe erosion. Guaded striperopping can
be used to help reduce erosion and to remove excess surface
water. Tile drains will help to improve drainage through
the soil.  Grasses and legumes that tolerate wetness ave
the best to grow for hay and pasture. A suitable 4-yem
rotation includes at least 2 years of hay crops and no
more than 1 year of a row crop.

‘T'his soil is in capability unit T1Te~4; woodland group
105 ivrigation group 4; and group 11 for building sites.

Riverwash

This miscellaneous Iand type consists of areas mlmuent,
fo streams that are subject to perviodic flooding.  The de-
posits ave too recent for soil profiles to have (lvvol()po(l

Riverwash (Rv)—Riverwash consists of alluvium made
up of deposits of cobbles, gravel, and sand.  The nreas are
adjacent to or in the (,lmnndsol the larger streams.  Most
of this miscellaneous land type is on gravel bars, on low
flood plains, and on islands within the channel of the Le-
high River. The areas ave flooded frequently, and there
is 0 high water table.  The land type is not suited to agri-
culture, Tn some places it can be used for recreation ov
for some kinds of wildlife.

This soil is in capability unit VIIIs—1 and group 13 for
building sites.

Ryder Series

The Ryder series consists of well-drained soils that arve
moderately deep to shallow over calecareous, shaly lime-
stone. The surface layer of these sotls is very davlk brown
to yellowish-brown silt loam. Tt is underlain by light
yellowish-brown to strong-brown fine silt Joam or silty
clay loam that containg mica.  This underlying soil mate-
rial has a slippevy feel.

Thess soils formed in material weathered from thin-
bedded, very shaly limestone, locally called cement rock.
They are nearly level to strongly sloping.

The Ryder soils are near the Duflield silt, loams and the
Datflield silt loam, low clay variants. They are also near
the well drained Washington soils, the moderaiely well
drained Bedford, and the deep, poorly drained Melvin
soils. Nearby are the Bedford and Lawrence soils and the
Montevallo soils.

Typical profile of a Ryder silt loam in n cultivated area:

A, 0 to 10 inches, very dark brown (10YR 2/2) silt loam;
weak, fine, granular structure; friable when moist,
nonsticky when wet; neutral; abrupt, smaoceth bhound-
ary; 7 to 10 inches thick. ‘

By 10 to 24 inches, light yellowish-brown (10YR 6/4) silty clay
loam; moderate, medium to conrse, blocky structure
that grades to thin platy in the lower part of the
horizon; frinble when moist, sticky and plastic when
wet; thin clay films on the surfaces of peds; neutral;
abrupt, wavy boundary; 9 to 15 inches thick.

Ci 24 to 28 inches, gray (10YR 6/1) silt, clay, and weathered
shaly limestone that is ealearcous just above the point
of contact with unweathered calcarcous shale and
limestone.

D, 28 inches 4, grayish-brown (2.5Y 5/2) and very dark
gray (N 3/0) calearcous shaly limestone,
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The color of the subsoil ranges from yellowish brown
to light olive brown. The solnm ranges from 10 to 30
inches in thickness, TIn areas where the soil overlies pure
limestone, the C horizon consists of a thin layer of gray
material, but where the underlying material is shaly lime-
stone, the Chovizon is af least 1 foot thick,

The Ryder soils have slow to rapid runoff, moderate
available moisture capacity, and moderate permeability.
They are high in natural fertility and ave slightly acid to
neutral.

These soils ave well suited to the general farm crops
commonly grown in the county.  About, half of the ncreage
18 used for field crops, and limestone quarries ocenpy much
of the vest.  Only a small acreage is in pasture and trees.

Ryder silt loam, 0 to 3 percent slopes [RyA).—The sur-
face layer of this soil is like the one described as typical
Tor the series, but shaly limestone is af a slightly greater
depth. A few coarse fragments of quartzite ave scattered
through the profile.  The soil is nearvly level to level and
has slow to very slow runoft,

Mapped with this soil are small areas in depressions
where soil material from higher aveas has accumulated
on the surface. In these nreas the surface lnyer is thicker
than that in the profile described.

Ryder silt loam, 0 to 3 percent slopes, is excellent, for the
general farm crops commonly grown in the county.
Growing grasses and legumes every few years in the crop-
ping system will improve the structure of the soil, add
organic matter, and help to control erosion. Contour
tillage is needed on the larger aveas where slopes are 2 per-
cent, or more.

This soil is in capability unit ITe~1; woodland group
2; irrigation group i; and group 5 for building sites.

Ryder silt loam, 3 to 8 percent slopes, moderately
eroded (RyB2).—The profile of this soil is like the one de-
scribed as typical for the series, but small amounts of
light-colored material from the subsoil have heen mixed
with the original davker colored surface soil.  The subsoil
contains only a few fragments of limestone. This gently
sloping soil is on the floors of broad valleys. It has slow
to medium ranoff.

T'his soil is excellent for the general farm crops grown
in the aren. Contour stripcropping, diversion terraces,
and grassed waterways can be used to help control erosion
and to conserve moisture. A suitable 3-year votation in-
clndes at least 1 year of a hay crop.

This soil s in capability unit Ile-1; woodland group
2; irrigation group 5; and group 5 for building sites.

Ryder silt loam, 8 to 15 percent slopes, moderately
eroded (RyC2).—The profile of this soil is similar to the
one described as typical for the series, but small amounts
of material from the subsoil have been mixed into the
snrface layer. Also, the profile contains some fragments
of rock.

Mapped. with this soil are small aveas in which the sur-
face layer is slightly thicker than that of the profile
described. '

This soil is excellent, for the general farm crops grown
in the county, but, it requives practices that help to control
erosion. Contour stripcropping is needed to help protect
the soil and to conserve moisture. Diversion terraces can
be used to help dispose of excess surface water. Growing
grasses and legumes for a long period helps to improve
the structure of the soil, maintains the organic matfer, and

also helps to control erosion. A suitable d-year votation
includes at least 2 years of hay. _

This soil is in capability unit IT1e=1; woodland group
55 drrvigation group 5; and group 6 fov building sites.

Ryder silt loam, 8 to 15 percent slopes, severely
eroded (RyC3).—The profile of this soil is like the one de-
scribed as typieal for the series, but its snrface layer is
thinner and has more material from the subsoil mixed
into it. Fragments of vock are also more numerous in the
profile. In some places the former subsoil is exposed and
there are o few small gullies.

This soil is hetter suited to hay, pasture, and trees than
to tilled crops. A tilled crop can he grown occasionally
when the hay crop needs reseeding. When reseeding is
done, use contour strips to help control eroston and to con-
serve moisture,

Diversion terraces can be used to remove excess surface
water from this soil. Reseeding and mulching the gullies
and galled spots will help to prevent furthev erosion.
Growing grasses and legumes improves the structure of
the soil and helps to maintain organic matter.

This soil is in capability unit IVe-1; woodland group
6; ivrigation group 5; and group 6 for building sites.

Ryder silt loam, 15 to 25 percent slopes, severely
eroded (RyD3).—The profile of this soil is similar to the
one described as typical for the sevies, but the snrface lnyer
is somewhat thinner and fragments of rock are more nu-
merous throughout the profile.  Also, a large amount of
matervial from the subsoil is mixed into the plow layer. In
small areas the subsoil is exposed and there arve small
gullies.

This soil is better suited to pasture and trees than to
crops that requive tillage. Rotating pastuves will prevent
overgrazing and thus help prevent further erosion. Ap-
plying fertilizer will improve the growth of plants. When
the pastures are reseeded, nse contour strips and diversion
terraces on long slopes.

This soil is in capability unit VIe-1; woodland group 6;
irvigation group 5; and group 6 for building sites.

Ryder silt loam, 25 to 35 percent slopes, severely
eroded (RyE3).—The profile of this sail is similar to the
one described as typical for the series, but, its surface layer
is thinner and bedrock is nearer-the swrface. Also, the
plow layer contains more fragments of rock and has had
more material from the subsoil mixed into it. In some
places the former subsoil is exposed and there are small
gullies.

This soil is better suited to trees than to pastire o1 tifled
crops.  Galled spots and gullies should he reseeded and
mulched to prevent further erosion. White pine and Nor-
way spruce are suitable brees.

This soil is in capability unit VITe-1; woodland group
8; irrigation group 5; and group 9 for building sites.

Shelmadine Series

The Shelmadine series consists of poorly drained, shaly
soils of uplands. The surface layer of these soils 1s gen-
erally very dark grayish brown. In most places the sub-
soil 15 pale brown and has many strong-brown and gray
mofttles. The soils developed on pre-Wisconsin glacial till
and in materials moved from nearby areas underlain by
gray shale and slate of the Martinshurg formation. They
ave nearly level to gently sloping.



88 SOIT. SURVEY
The Shelmadine soils are in depressions and in other
areas that lie below seep lines in the northern part of the
county. They are near the deep, well drained Trexler
soils and the deep, moderately well drained to somewhat
poorly drained Comly soils. They are also near the shal-
low, well drained Montevallo soils and the poorly drained

Andover soils.

Typical profile of Shelmadine silt Toam, 0 to 8 percent
slopes, in a cultivated area:

A, 0 to 10 inches, dark-gray (10YR 4'1) silt loam; weak,
fine, granular structure; friable when moist; slightly
acid; abrupt, smooth boundary; 8 to 14 inches
thick.

10 to 21 inches, light brownish-gray (10YR 6/2) silty
clay loam; many, medium, distinct mottles of
brownish yellow (10YR 6/6) and gray (10YR 6/1)
moderate, medium to coarse, subangular blocky
structure; friable when moist; moderately acid;
diffuse, wavy boundary; 9 to 13 inches thick.

21 to 32 inches, gray (10YR 6/1) silty clay loam; com-
mon coarse, prominent, mottles of reddish yellow
(7.5YR 6/8) and pink (7.5YR 7/4); moderate,
medium to coarse, subangular blocky structure;
firm when moist; strongly acid; diffuse, wavy bound-
ary; 9 to 13 inches thick.

32 to 34 inches, light-gray (N 7/0) silty clay loam; com-
mon, fine, prominent mottles of reddish vyellow
(7.5YR 7/6) and brownish yellow (10YR 6/8);
moderate, coarse, angular blocky structure; firm
when moist; strongly acid; gradual, wavy boundary;
2 to 12 inches thick.

C 34 inches -, gray (N 6/0) shaly silt loam; 80 percent
shale fragments; structureless; strongly acid.

The color of the subsoil ranges from light brownish
gray to gray. From 10 to 50 percent of the subsoil is
mottled below a depth of 8 to 12 inches. These soils have
slow permeability in the subsoil and very slow permeability
in the substratum. The available moisture capacity is
moderate, and natural fertility is low.

These soils are suitable for pasture and trees.
also suitable for wildlife areas.

Shelmadine silt loam, 0 to 3 percent slopes (ShA).—
The profile of this soil is like the one described as typical
for the series. The soil is poorly drained and is strongly
mottled or gleyed in the subsurface layer and subsoil. It
has a claypan in the subsoil. There are small fragments
of shale and occasional fragments of other rocks in the
profile.

Mapped with this soil are small areas where soil material
from higher areas has accumulated on the surface.

Shelmadine silt loam, 0 to 3 percent, slopes, is better
suited to hay or pasture than to tilled crops. "The subsoil
has a claypan that vestricts the downward movement of
water. Asa vesult, the water table is high; it causes plants
to drown out in some places. In winter, plants are killed
as the result of heaving. Mixturves of grasses that tol-
erate wetness arve the best, to plant.

Open ditches and bedding can be used to improve drain-
age by removing the excess surface water and lowering
the water table. Tile drains can be used to drain wet
spots in places where adequate outlets are available.

This soil 1s in capability unit IVw-=1; woodland group
115 irvigation group 65 and group 12 for building sites.

Shelmadine silt loam, 3 to 8 percent slopes (ShB).—
This gently sloping, poorly drained soil has mottles in the
upper part of the subsoil. The surface layer contains
fine fragments of shale and some fragments of other rocks.
A claypan in the subsoil impedes downward drainage.
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The vesulting high water table restricts the growth of
plants.

Mapped with this soil are small areas where soil mate-
rial from higher areas has accumulated on the surface.
In these arveas the surface layer is thicker than that in
the profile described for the series.

Unless it is drained, Shelmadine silt loam, 3 to 8 per-
cent, slopes, is not suited to frequent use for cultivated
crops. Most of the time this soil has excess water
throughout the profile. The soil is suited to hay or pas-
ture, but mixtures of grasses that tolerate wetness should
be seeded. Yields can be improved by installing drains
to lower the water table.

This soil is in capability mit IVw-1; woodland group
115 irvigation group 6; and group 12 for building sites.

Shelmadine silt loam, 3 to 8 percent slopes, moder-
ately eroded (ShB2).—T'he profile of this soil 15 similar to
the one described as typieal for the series. The surface
layer is somewhat thinner, however, and it contains more
fragments of shale and some material from the subsoil.
Depth to mottling is also slightly greater, but the pavent
material is a little nearver the surface.

This soil is better snited to hay, pasture, and trees than
to crops that vequire tillage. The excess water in the sub-
soil causes most crops to drown out.  Grasses that tolerate
wetness ave the best to seed for pasture. The soil needs
fertilizer and lime. Surface drains ave requirved to ve-
move excess water from the profile and to improve yields.
Tile can be used to drain seep spots.

"T'his soil is in capability unit IVw-1; woodland group
115 irrigation group 6; and group 12 for building sites.

Shelmadine silt loam, 8 to 15 percent slopes, moder-
ately eroded (ShC2.—The profile of this soil is similar to
the one described as typical for the series, but, the surface
layer is thinner. 'The surface layer also containg coarser
fragments of shale, more fragments of other rocks, and
some material from the subsoil. In addition, depth to
mottling is slightly greater. The claypan is an obstacle
to the penetration of plant voots and the percolation of
water.

This soil 1s better suited to hay, pasture, and trees than
to tilled crops. The claypan in the subsoil prevents plant
roots from penetrating and retards the movement of water
through the profile. Gurasses that tolerate wetness are
the hest to seed for pasture. The soil needs lime and fer-
tilizer. Surface drainage will improve yields. Tile can
be used in seep spots to improve drainage.

This soil is in capability unit IVw-1; woodland group
115 irvigation group 6; and group 12 for building sites.

Trexler Series

The Trexler series consists of well-drained soils that
are moderately shallow to deep over glacial till or over
material weathered from shale or sandstone. The sur-
face layer of these soils is davrk brown. The subsoil is yel-
lowish-brown to strong-brown silt loam, and it contains
varying amounts of shale fragments. In some places the
profile contains fragments of sandstone. The slope
ranges from level to steep. ' .

In places these soils developed on glacial till, and, in
other places, on frost-churned material weathered from
davk-gray to black shale and brown sandstone of the
Martinsburg formation. The moderately shallow Trex-
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ler soils generally are steep and their profile is more shaly
or coarse textured than that of the deep Trexler soils.
'Fhe coarse fragments in the profile consist of thin, easily
splif pieces of slate and shale that range from 14 to 34 inch
in diameter. The shale from which the Trexler soils
formed weathers to yellowish brown or olive; generally,
the soils that contain slate are darker colored than the
soils that are not slaty.

The Trexler soils are in the northern part of the county.
They are near the shallow, well drained Montevallo, the
moderately well drained Comly, and the poorly drained
Shelmadine soils.

Typical profile of Trexler shaly silt loam, 0 to 8 percent
slopes, in a cultivated area:

A, 0 to 10 inches, dark-brown (10YR 4/3) silt loam; 20 per-
cent, fine shale fragments; weak, fine, granular
structure; friable when moist; medium acid; abrupt,
smooth boundary; 9 to 11 inches thick.

B, 10 to 16 inches, yellowish-brown (10YR 5/6) fine silt loam;
15 percent shale fragments; moderate, fine, sub-
angular blocky structure; moderate, thick clay
films; friable when moist, plastic when wet; slightly
acid; gradual, wavy lower boundary; 4 to 8 inches
thick.

By 16 to 22 inches, yellowish-brown (I0YR 5/6) fine silt
loam; 15 percent shale fragments; very weak, medium,
prismatic structure that breaks to weak, medium,
subangular blocky; moderate, thick clay films; fri-
able when moist, slightly sticky and slightly plastic
when wet; slightly acid; gradual, wavy boundary;
4 to 8 inches thick.

By 22 to 29 inches, yellowish-brown (10YR 5/8) fine silt loam;
40 percent shale fragments; weak, medium, prismatic
structure that breaks to moderate, subangular blocky;
partial clay films and coatings of black iron and
manganese on the surfaces of peds; firm in place when
moist, slightly plastic and sticky when wet; strongly

_ acid; clear, irregular boundary; 5 to 9 inches thick.

B 29 to 41 inches, strong-brown (7.5YR 5/6) and yellowish-
red (5YR 5/8) fine silt loam; 40 percent yellowish-
brown (10YR 5/8) shale fragments; moderate, fine,
subangular blocky structure modified by shale frag-
ments; partial clay films and many coatings of iron
and mangancse; firm in place when moist, friable when
disturbed, and slightly sticky when wet; very strongly
acid; clear, wavy boundary; 8 to 16 inches thick.

Cy 41 to 50 inches -+, yellowish-red (YR 5/6) and red
(2.5YR 4/6) finc silt loam; cut surface shows 55 per-
cent yellow (10YR 7/6) shale fragments; moderate,
medium, platy structure modified by shale; many
black coatings of iron and manganese; very firm in
place when moist, slightly sticky when wet; very
strongly acid.

The texture of the surface layer vanges from shaly silt
leam to silt loam. The color of the subsoil ranges from
yellowish brown to veddish yellow. In places the B hori-
zon contains cobbles of red and gray sandstone and
quartzite.

These soils are moderately permeable, and they have
high to moderate available moisture capacity. Fertility
is moderate, and the soils are moderately acid, The soils
are easy to work, but, the hazard of erosion is moderate.
In places the shaly and shallow soils are droughty.

In most places these soils are used intensively for culti-
vated crops. Only small areas ave used for pasture or as
woodland.

Trexler shaly silt loam, 0 to 3 percent slopes [TrA).—
‘T'he profile of this soil is like the one described as typical
for the series. The soil is on broad, nearly level ridges,
and it has slow to very slow runoff.

This soil is well suited to the general farm crops com-
monly grown in the county, and most of it is used for
cultivated crops. Where the slope is more than 2 percent,
farming ought to be on the contour. A cropping sequence
in which grasses and legumes ave grown every few years
will help to maintain the structure and the content of
organic matter,

This soil is in capability unit I-2; woodland group 1;
irrigation group 1 and groap 3 for building sites.

Trexler shaly silt loam, 3 to 8 percent slopes, mod-
erately eroded (Tr82).-—The profile of this soil is like the
one described ag typical for the series, but, from one-fourth
to three-fourths of the original surface layer has been lost
through erosion. The present, surface layer contains small
chips of shale, and in places material from the subsoil is
mixed into the plow layer. In most places the subsoil is
yellowish brown, but in some areas it has a veddish color.
The subsoil congains very few fragments of shale. Runoff
is slow to medium.

Near Kempton, toward the Berks County line, areas
of a deep, shaly soil are mapped with this soil. These
areas are too small to be mapped separately.

The general farm crops commonly grown in the county
grow well on Trexler shaly silt loam, 3 to 8 percent slopes,
moderately eroded. Contour stripcropping and diversion
terraces are needed to help control erosion and to conserve
moisture. Growing grasses and legumes perviodically will
help to maintain the structure and to increase the content
of organic matter. A suitable rotation of medium inten-
sity mmcludes at least 1 year of hay following a row crop
and small grain.

This sotl is in capability unit ITe-2; woodland group 1;
irvigation group 1; and group 3 for building sites.

Trexler shaly silt loam, 3 to 8 percent slopes, se-
verely eroded (TrB3).—The profile of this soil is like the
profile described as typical for the series, but the surface
Tayer is slightly thinner and the subsoil contains more
fragments of shale and sandstone. In some places on
sharp knolls and on small rvidges, the former subsoil is
exposed. In other places the surface layer is lighter
colored than that in the profile described because large
amounts of material from the subsoil have heen mixed
into it.

This soil is fairly well suited to the general farm crops
commonly grown in the county. Growing grasses and
legumes 1 long rotations and using contour striperopping
and diversion terraces will help to control erosion and to
conserve moisture, A suitable 4-year rotation includes
atb least 2 years of hay crops.

This soil is in capability unit ITTe-2; woodland group
3; irrigation group 1; and group 3 for building sites.

Trexler shaly silt loam, 8 to 15 percent slopes, moder-
ately eroded (TrC2).—The surface layer of this soil is
slightly thinner than that in the profile deseribed as typical
for the series, and it contains move fragments of shale
and sandstone. Also, a larger amount of material from
the sibsoil has been mixed into the plow layer. Runofl
is medium to rapid.

Mapped with this soil are areas of o deep, shaly soil.
These areas are near Kempton, towards the Berks County
line, and are too small to be mapped separately.

Trexler shaly silt loam, 8 to 15 percent slopes, moder-
ately eroded, is fairly well snited to the general farm
crops grown in the county, but it is susceptible to erosion.
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Tt generally requives contour stripcropping and diversion
terraces to control erosion and fo conserve moisture. A
suitable d-year rotation includes at least 2 years of hay
crons.

This soil is in capabiliby wnit T1Te-2; woodland group
4; irrigation group 1; and group 4 for building sites.

Trexler shaly sﬂt loam, 8 to 15 percent slopeb, se-
verely eroded (TrC3).—The profile of this soil is similar
to the one described as typical for the sevies. The surface
layer is thinner, however, the plow layer is lighter
colorved and confaing more material from the subsoil, and
fragments of shale and sandstone are more numerous
throughout, In some places on small, narrow vidges the
former subsoil is exposed. Gullies and rills are common
on the long slopes.

This soil is better suited to hay than to crops that re-
quire tillage. It needs to he kept in long rotations that
include f)hl%aes and legumes. When wsoealnw, contour
strips and diversion torraces ought, to be used to help
conbrol erosion.

This soil is in capability unit TVe-3; woodland group 6;
irrigation group 1; and group 4 tor building sites.

Trexler shaly silt loam, 15 to 25 percent qlopes, mod-
erately eroded (TrD2).—The profile of this soil is similar
to the one described as typical for the series, but its snr-
face Iayer is thinner and it contains morve shale, Also,
more material from the subsoil is mixed into the plow
layer.

Mapped with this soil are small areas near the lower
ends of slopes where soil material has accumnlated on
the surface as the result of downhill creep or erosion.
These areas are all too small to be mapped separately. In
places near Kempton toward the Berks County line,
arveas of a deep, shaly soil are included.

Trexler %h‘l]y silt loam, 15 to 25 percent, slopes, moder-
ately eroded, 1s better Smiul to hay, pasture, and trees
than to cv ops that require tillage, A tilled or op can be
grown occasionally when hay is to he veseeded. If this
Sm] is used for tilled crops, it is snbject to severe erosion.
When hay needs to be 1(‘%0(10(] contour strips ought to he
nsed to help control erosion .m(l to conserve moisture,
Dlvclsmn terraces can be used to remove excess water.

This soil is in capability unit TVe-3; woodland group 4;
irrigation group 13 and group 4 for building sites.

Trexler qh'lly silt Toam, 15 to 25 per cent slopes. se-
verely eroded (TrD3).—The profile of this soil is similar
to the one described as typical for the series, but the sur-
face layer is thinner and bedrock is nearer the surface.
Also, the plow layer generally contains larger amounts of
%h.l]e, and much materi: 1 from the subsoil Ims been mixed
into it.

This steep, eroded soil is better suited to pastuve or trees
than to tilled crops. It requires a cover of perennial
vegetation. When the areas need to be reseeded, contour
strips ought to be used to help control erosion and to con-
serve mmsi,mu

This soil is in capability unit VIe-1; woodland group 6
irvigation gronp 1; and gronp 4 for: l)ml(lmn sites,

Tlexler shaly silt loam, moderately Qhallow, 0tod
percent slopes, moderately eroded (TsA2).—The profile
of this soil is similar to the one described as Ly pical for the
series, but if, confains coarser and more numerous frag-
ments of shale, and hard shale is neaver the surface. Some
material from the subsoil has been mixed into the plow
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layer. 'This nearly level soil is on ridgetops and has slow
to medium runoff.  If the areas on long slopes ave culti-
vated, the soil is likely to be seriously er oded.

In p].mcs this soil 1s wooded and is not, eroded. There
are also some arveas that resemble pockets where soil mate-
rial has accumulated on the surface.

Trexler shaly silt loam, moderately shallow, 0 to 8 per-
cent slopes, moderately evoded, is fair fop the general
Tarm crops grown in the county. Potatoes and corn are
the main crops.

Growing grasses and legumes perviodically helps to im-
prove the Structure of this soil and to maintain the content
of organic matter. Iarming the areas on the contour will
help To control erosion and to conserve moisture. TFor
best yields, the soil vecuires fertilizer and lime,

This soil is in C‘l])(ll)lllfy unit, TTe-3; woodland group
12; irvigation group 5; and group 5 for building sites.

’l‘rexler shaly silt Ioam, moderately sha.llow, 3to8
percent slopes, moderately eroded (TsB2).—The profile
of this soil is similax to the one described as typical for the
series, but its surface layer contains morve haﬂ'nn,n(s of
shalo and S(mdstmn,, and hard rock is neaver the surface.
Also, some material from the subsoil is mixed into the plow
layer. Lhis gently sloping soil is on ridgetops, and it has
slow fo meditm rinoff. TF lar ge areas of if are cultivated,
sheet and gully erosion are like) v to cause serious (l(lm.wc

In some places this soil contains sandstone gravel. Tn
other places it confaing large amounts of slal_y material.
Some arveas arve wooded and ave little eroded,

‘I'vexler shaly silt loam, moderately shallow, 8 to 8 per-
cent slopes, moderately ervoded, is only fair for the crops
commonly grown in the cmmty, and it is also fair for
orchards and woodland. Nevertheless, most of the acreage
18 used for crops.  Gontour strips and diversion terraces
are needed to help reduce erosion and to conserve mois-
tuve. Lime, commercial fertilizer, and manure are re-
quirved for hest crop yields.

This soil is in capability unit Tle=3; woodland group
125 ivrigation group 5; and group 5§ for building sites.

Tr exler shaly silt loam, mnderately sha]lnw, 3to8
percent slopes, severely eroded (TsB3).—The profile of
this soil is like the one described as typical for the series,
but the surface layer conmms larger amounts of shale and
fragments of sandsfnm, The fragments are also Targer,
and hard rock is neaver the surface. Material from the
subsoil has heen mixed into the plow layer,

In some places the former subsoil is exposed and there
are numerous small vills and gullies.  In places this soil
is gravelly and sandy.  In some places the soil material has
weathered from grayish-brown, fine-grained sandstone,
and the soil has pla!) structure and is mixed with shale.
In other places the soil contains slaty material.

Trexler shaly silt loanm, moderately shallow, 8 to 8 per-
cent slopes, severely ervoded, is fair for the farm crops com-
monly grown in the county. Crops grown on it require
irvigation duving dry spells in snmmer. Growing grasses
and. legumes ab least half of the time will improve the
structure of the soil and help maintain mn anic mabter.
Contour strips can be used to reduce vunofl and to con-
serve moisture. Divevsion terraces will he]p to remove
excess surface water and to prevent further erosion.

This soil is in capability unit TITe-3; woodland group
125 irrigation group 5; and group 5 for building sites.
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Trexler shaly silt loam, moderately shallow, 8 to 15
percent slopes, moderately eroded (TsC2.—I'he profile
of this soil is similar to the one described as typical for
the series, but the surface layer containg varying amounts
of shale and sandstone fragments.  Also, hard bedrock is
nearer the surface. In cultivated areas the present sur-
face Tayer has varying amounts of material from the sub-
soil mixed into it. This moderately sloping soil is on the
sides of vidges and has medium to rapid runoff,

In some wooded aveas thissoil is bug little eroded. There
are also small aveas where soil material from higher areas
has accumulated on the surface,

Trexler shaly silt loam, moderately shallow, 8 to 15
percent slopes, nm(l(\mto]y evoded, is fair for the crops
commonly grown in the county. U, B snblu,i, to serious
erosion, hm\uu if it is cultivated and is not protected.
The soil is somewhat dronghty during dry seasons, and
werigation is needed if [)]dl](% ‘ne to grow well.  Contour
9Lll])(J()|)])H]W can he used to prevent further erosion and
to conserve moisture. Diversion terraces will help re-
move the excess surface water.

This soil is in capability unit ITTe=3; woodland group
18; irrigation group 5; and group 6 for building sttes.

Trexler shaly silt loam, moderately shdllow 8 to 15
percent slopes, severely eroded (TsC3).—The ])IOfIIL of
this soil is similar to the one described as typical for the
sertes, but the surface layer is thinner. Also, move frag-
ments of shale and sandstone are on the surface and
throughout the profile. In cultivated areas the former
subsoil is exposed and there are small rills and gullies.
The soil is moderately sloping and is on uplan(ls It
has medium to rapid runoft.

This soil is probably best suited to hay crops, but tilled
crops can be grown occasionally when ]myﬁdds need to
be reseeded. Trv igation is vequired during dry seasons it
plants are to grow well.

Growing grasses and legumes for long periods improves
the structire of the soil and helps build up the content, of
organic matter, When hayfields need to be reseeded, use
contour strips to help control erosion and to conserve
moisture. TLime and fertilizer are needed to maintain
good yields and to establish a stand of hay that includes
alfalfa.
This soil is in cnpnln]]ty unit, EVe-3; woodland group
45 drrigation group 5; and group 6 for building sites.

Jnexlel shaly silt loam, modelately shallow 15 to

5 percent slopes, moder lte]y eroded (TsD2).—T he pro-
ﬁ]o of this soil is similar to the one described as typical for
the series, but it containg larger fragments of shale and
other rocks and hard bedrock is neaver the swrface. Tn
areas that have heen cultivated, the present surface hvu
has much material from the subsoil mixed info it. This
soil has strong slopes and is on the sides of ridges. It has
rapid to very rapid runoff,

In places there ave small areas where this soil is wooded
and is but little evoded. In some places the soil containg
sand and gravel.

l‘le\lm shaly st loam, moderately shallow, 15 to 25
percent slopes, moder: Alcly eroded, is hetter snited to hay
than to tilled crops, but a tilled (,mp can be grown occn-
sionally when a hay crop needs to be veseeded. When the
hay crop is reseeded, contour sirips are requirved to con-
trol vunoft, prevent further erosion, and conserve moisture.
Time and fertilizer are needed to establish the hay crop
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and to keep it growing well.
durving dry spolls

This soil is in capability unit 1Ve-3; woodland group
3; irrigation group 5; and group 6 for building sites.
lrexlel shaly silt loam, moderately sha]lnw 15 to
25 percent slopes, severely eroded (TsD3).—'The profile
of this soil is similar to the one described as typical for the
series, but the surface layer is thinner and contains more
fragments of shale and other rock.  Fard bedrock is also
nearer the surface. The former subsoil is exposed in some
areas that have been cultivated, and there are small gullies.
This strongly sloping soil is on the sides of narvow Hdues
Tt has rapid to very 1.1])1(1 runoft.

Mapped with this soil are areas of a soil that contains
lavge fragments of shale and that is even shallower over
1‘)u"ho(,k In some places near I empton, toward the
Berks County line, areas of a deep, shaly soil are also
included. ,l.lm included dl(,db are all too small to be
mapped separately.

Trexler shaly silt loam, moderately shallow, 15 to 23
percent slopes, severely cmdvcl. is betfer suited to pasture
or trees than to tilled crops.  Plants that tolerate drought
should be seeded in the pastures.

When the pastuves rvequire veseeding,
ought to be used to help prevent ervosion.
tilizer are needed to establish the stand and to maintain
good growth of the pasture plants. The pastures can
Fe divided and the sections rofated to prevent overgrazing.
In this way, erosion can be controlled and yields increased.

This soil is in (,‘I[)(l])l]lf\’ unit VIe—2; woodland group
14:; ivrigation group 5; and group 6 for building sites.

Trexler shaly silt loam, moderately shallow, 5 to 35
percent slopes, moderately eroded (TsE2}.—The profile
of this soil 18 similar to the one described as typical for
the series, but its smface layer is thinner. The surface
Inyer and subsoil also contain morve fragments of shale
and other rocks, and bedrock is nearer the surface. This
steep soil is on the sides of narrow ridges and on the walls
of valleys.

In places this soil contains slate or gravel. Thers are
also wooded arveas where the soil is only s’liohtl’y eroded.

Trexter shaly silt loam, moderately shallow, 25 to 35
percent, slopes, nm(lu.lt(*]y eroded, is better suited fo pias-
ture than to tilled crops. Mixtuves of grasses that tolerate
dronght are the best to seed in the pastures. Time and
fevtilizer ara needed to maintain good growth of the pas-
ture plants. The pastnres shonld be divided and the sec-
tions rotated to prevent, overgrazing and to help control
erosion,

This soil is in capability unit VIe-2; woodland group
155 tecigation group §; and group 9 for building sites.

Trexler Qhaly silt loam, moderately shal]ow, 25 to 35
percent slopes, severely eroded (Tse3).—This steep <oil is
on the sides of narvow vidges and on the walls of valleys.
Its profile is similar to the one described as typical for the
series, but the s la(' layer is thinner. Also, fragments
of shale that ave 3 to 4 inches in diameter ave on the sur-
face, and bed vock is neaver the surface. The subsoil con-
tning varying amounts of shale. Gullies and wvills ave
common in areas of this soil.

The steep slope makes modern farm machinery imprac-
tical to use on thig soil.  Pastures arve difliculs to maintain
because the soil is droughty. Much of this soil should he
planted to pines.

Trrigation will he required

contonr strips
Lime and fer-
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The soil is in capability it VIIe-2; woodland group
15; ivrigation group 5; and group 9 for building sites.

Washington Series

The Washington sevies consists of deep soils that arve
well drained. "T'hese soils have a dark-brown, silty sur-
face layer. Their subsoil is strong-brown, yellowish-red,
and brown silty clay loam. The underlying material,
mainly a yellowish-brown silt loam or silty clay loam, is
glacial till or frost-churned material weathered from lime-
stone.

These soils ave in a belt that is 4 miles wide and lies
across the central part of the county. They are level to
strongly sloping. The native vegetation was oak, maple,
walnut, hickory, chestnut, and yellow-poplar.

The Washington soils are near the moderately well
drained Bedford soils and the poorly drained local al-
luvium phases of the Melvin silt loams. They are also
near the Ryder soils and the shallower Duflield soils.

Some sotls similar to the Washington soils, but that
contain more gravel or sand and less clay, have been in-
cluded in the Washington series. These are mapped as
coarse variants of the Washington gravelly loams. The
variants developed in gravelly material from terminal
moraines. They arve similar to the Washington soils, but
they have more gravel throughout the profile and more
sand and less clay in the B and C horizons.

Typical profile of Washington silt loam, 8 to 8 percent
slopes, in a cultivated area:

A, 0 to 9 inches, dark-brown (L0YR 4/3) silt loam; weak,
fine, granular structure; friable when moist; slightly
acid; abrupt, smooth houndary; 8 to 10 inches thick.

Ay 9 to 12 inches, yellowish-brown (10YR 5/4) silt loam;

weak, medium, subangular blocky and weak, medium,

platy structure; partial clay films on peds; friable
when moist, slightly plastic when wet; slightly acid;
clear, wavy boundary; 1 to 5 inches thick.

to 16 inches, strong-brown (7.5YR 5/6) silty clay
loam; moderate, medium, subangular blocky struc-
ture; moderate, thick clay films on the surfaces of
peds; frianble when moist, sticky and plastic when
wet; many medium pores; slightly acid; gradual,
wavy houndary; 2 to 6 inches thick.
to 21 inches, strong-brown (7.5YR 5/G) silty clay
loam; moderate, medium and fine, subangular blocky
structure; thick clay films on the surfaces of peds;
friable when moist, sticky and plastic when wet;
slightly acid; gradual, wavy boundary; 3 to 7 inches
thick.
to 29 inches, strong-brown (7.5YR 5/6) silty clay;
moderate, medinm, subangular blocky structure;
thick clay filims and a few coatings of black iron and
manganese on the surfaces of peds; firm when moist,
sticky and plastic when wet; neutral; gradual, wavy
boundary; 6 to 10 inches thick.

to 33 inches, strong-brown (7.5YR 5/8) silty clay;

a few, reddish-yellow shale fragments; moderate,

medium, blocky structure; thick clay films and many
black coatings of iron and manganese on the surfaces
of peds; firm when moist, sticky and plastic when

wet; slightly acid; clear, wavy boundary; 2 to 6

inches thick.

Ba 33 to 40 inches, yellowish-red (5YR 5/6) silty clay loam;
weak, fine, blocky and weak, medium, platy structure;
partial clay films and many coatings of iron and
manganese on the surfaces of peds; firm to friable
when moist, sticky and plastic when wet; medium
acid; clear, wavy boundary; § to 9 inches thick.

Bi 40 to 43 inches, yellowish-red (5YR 5/8) fine silt loam;
many yellowish shale chips; weak, fine, blocky and
weak, medium, platy structure; partial clay films and

B, 12

By 21

By 29

a few coatings of iron and manganese on the surfaces
of peds; friable when moist, slightly sticky and slightly
plastic when wet; strongly acid; abrupt, irregular
boundary, 1 to 7 inches thick.

D. 43 inches +, light olive-brown (2.5YR 5/4), weathered
shale and shaly limestone fragments; strongly acid,

The surface layer of these soils is generally very dark
grayish brown to yellowish brown, but in places it is red-
cish brown or dark brown. Depth to bedrock ranges from
3 to 15 feet.

T'hese soils are moderately fertile. They have moder-
ately rapid permeability and high available moisture
capacity.

Most areas of the Washington soils are used for
cultivated crops, but small areas are in pasture. Only a
few areas ave still wooded.

Washington silt loam, 0 to 3 percent slopes (WgA).—
The profile of this soil is similar to the one described as
typical for the series, but its surface layer is thicker. In
most areas the soil is but little eroded, and nearly all of
the original surface soil remains. There are cobbles and
boulders of quartzite scattered sparsely over the surface
and through the profile. T'he subsoil contains many black
iron and manganese coatings and concretions.

This soil is excellent, for the general farm crops com-
monly grown in the county. Growing grasses and legumes
periodically will help maintain the structure of the soil
and the content of organic matter. Corn and small grain
can be grown frequently if cover crops and green-manure
crops are planted frequently.

This soil is in capability unit I-1; woodland group 2;
irrigation group 3 ; and group 1 for building sites.

Washington silt loam, 0 to 3 percent slopes, moder-
ately eroded (WgA2).—Material from the subsoil has been
mixed into the plow layer of this soil in some places.
Cobbles and bhoulders of quartzite are scattered sparsely
over the surface and through the profile. The subsoil con-
tains some black iron and manganese coatings and concre-
tions. The soil erodes somewhat easily.

This soil is excellent for the general farm crops com-
monly grown in the county. Growing grasses and
legumes periodically helps to maintain the structure of the
soil and the content of organic matter. On slopes of more
than 2 percent, farming on the contour would help prevent
further erosion. In some places the soil needs protection
from runoff water that comes from higher aveas. A suit-
able 5-year votation includes at least T year of hay every
3 years.

This soil is in capability unit ITe~1; woodland group
2; irrigation group 3; and group 1 for building sites.

Washington silt loam, 3 to 8 percent slopes (WgB).—
The profile of this soil is like the one deseribed as typical
for the series. The soil has been but little eroded in most
places and has rvetained nearly all of its original surface
layer. Boulders and gravel are scattered throughout the
profile.

This soil is excellent, for the general farm crops com-
monly grown in the county, but it is subject to erosion
if it is used fov tilled crops. Growing grasses and
legumes periodically helps to improve the structure of
the soil and to mamtain the supply of organic matter.
Contour stripcropping and diversion terraces can he used
to help prevent erosion and to conserve moisture. A suit-
able rotation includes at least 1 year of hay every 8 years.
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Figure 8.—Large fields of cultivated crops are typical on Washing-
ton silt loam, 3 to 8 percent slopes, moderately eroded; the
rounded and angular cobbles in the foreground are quar tute.

This soil is in capi bility unit Tle-1; woodland group 2;
irrigation group 3; and group 1 for building sites.

Washmgton silt loam, 3 to.8 percent slopes, moder-
ately eroded (WgB2).—The profile of this soil is similar
to the one described as typical for the series. Matevial
from. the subsoil has been mixed into the plow layer in
some places. There ave a few cobbles and pebbles on the
surface and in the profile. The subsoil contains black
iron and manganese coatings and concretions.

This soil is excellent, for the general farm crops grown
in the county, but it is likely to evode if it is used for crops
that arve tilled. Growing grasses and legumes period-
ically helps to maintain Ihe structure of the soil and the
content of organic matter. Contour striperopping will
help control erosion and conserve moisture. Diversion
terraces can be used to remove excess surface water. A
suitable rotation includes at least 1 year of hay every 3
years. IFigure 8 shows this soil under enltivation.

This soil is in capability unit ITe-1; woodland group 2;
irrigation group 3; and group 1 for bmlding sites.

Washmgton silt loam 8 to 15 percent slopea (WgC).—
The profile of this soil is similar to the one described as
typical for the series, but its surface layer is slightly
thinner.  Also, it is slightly shallower over glacial till or
material wenthered from limestone. Most of this soil is
wooded and is only slightly eroded.

This soil is o\coHent for the general farm crops com-
monly grown in the county, bu,, if it is used for crops
that are tilled, it is subject to serious erosion. Growing
grasses and ](,gumos periodically helps to maintain or nﬂmc
matter in the soil. Contour striperopping would he]p
confrol erosion and conserve motsture. Diversion ter-
races can be used to remove excess suiface water. A suit-
able 4-year votation includes at least 2 yvears of hay.

This soil is in capability nnit TITe-1; woodland group
55 irvigation group 3; and group 2 for huilding sites.

Washington silt loam, 8 to 15 percent slopes, moder-
ately eroded (WgC2.—The profile of this soil is similar
to the one described as typical for the series, but its surface
layer is slightly thinner. There ave also hlger amounts
of material from the subsoil mixed into the plow layer.
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This soil is excellent for the farm crops commonly grown
in the county. If it is cultivated, the soil is sub]cu to
erosion unless it is protected. Contour striper opping and
diversion terraces are needed to help control erosion and
to conserve moisture. A suitable 4-year rotation includes
at least 2 years of hay.

This soil is in capability unit I11e~1; woodland group 5;
irvigation group 3; and group 2 for building sites.

Washington silt loam, 8 to 15 percent slopes, severely
eroded (WgC3).—The profile of this soil is like the one de-
scribed as typical for the series, but its surface layer is
thinner and contains more m-we] and fragments of rock.
Also, much larger amounts of matevial from the subsoil
have been mixed into the plow layer. In some places
the former subsoil is exposed.

This soil is better suited to hay, pasture, and trees than
to tilled crops, but a tilled crop can be grown occasionally
when it is necessary to veseed hay crops. When hay is
reseeded, use contour strips to prevent erosion. Terraces
can be used on long slopes to protect the soil from ex-
cessive runoff.

This soil is in capability unit IVe-1; woodland group
6; ivrigation group 3; and group 2 for building sites.

Washmgton silt loam, 15 to 25 percent slopes, mod-
erately eroded {WgD2).—The profile of this soil is similar
to the one described as typical for the series, but it is shal-
lower over glacial till or material weathered from sand-
stone. Tt also contains more gravel and fragments of
rock.

In places there ave small areas where this soil has steeper
slopes and a thinner surface layer than the typical soil.
There are also small arveas near the bottom of steep slopes
where the surface layer has become thicker because of dep-
osition of soil material from higher areas.

Washington silt loam, 15 to 25 percent, slopes, moder-
ately evoded, is probably besl suited to hay, pasture, or
trees. A cu]t,wated crop can be grown occasionally when
hay needs to be reseeded. When | hay is reseeded, use con-
towr strips to help prevent severe erosion. 'The small,
steep aveas are best kept in trees.

This soil is in capability unit IVe-1; woodland group 5;
irrigation group 3; and group 2 for building sites.

Washington gravelly loam, coarse varnnt 3 to 8
percent slopes, moderately eroded (WcB2).—This soil
has a profile similar to the one described as typical for the
Washington series, but it is more gravelly throughout.
The subsoil contains 30 percent more gravel and is redder,

There are some small, more nearly Tevel avens where the
surface layer is thicker than the one in the profile de-
sceribed becanse soil material has accumulated on the sur-
face. In places, where the break in slope is sharp, the
soil is severely eroded.

Washington gravelly loam, coarse variant, 3 to 8 per-
cent s]opes, moderatel v uodecl 1s excellent for orchards.
Tt is suited to the general farm crops grown in the county,
but, it is subject to evosion if it is cultivated. Contour
stripcropping and diversions can be used on the long
slopes to help prevent further erosion. A suitable 3-year
rotation includes at least 1 year of hay every 3 years.

This soil is in capability unit TTe-1; woodland group
2; frrigation group 2; and group 1 for bl,l”ding sites.
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Washington gravelly loam, coarse variant, 8 to 15
percent slopes, moderately eroded (WcC2.—The profile
of this soil is similar to the one described as typical for
the series, but it contains more gravel. The subsoil is
more gravelly and more reddish, and it contains Jess silt
and clay.  In the subsoil there are large concentrations of
rounded pebhles of shale, sandstone, and quartzite mixed
with cobbles of sandstone.

In small areas the surface Iayer is thinner than that in
the profile described, and it has a larger amount of mate-
rial from the subsoil mixed into it. In a few places the
soil is but liitle eroded and has a thicker surface layer.

Washington gravelly loam, coarse variant, 8 to 15 per-
cenf slopes, moderately eroded, is excellent, for orchards.
It is well suited to the general farm crops grown in the
county, but it is subject to erosion if 1t 18 cultivabed.

Growing grasses and legumes peviodically helps to im-
prove the structive of the soil and to maintain the content
of orgunic matter. A suitable 4-year rvotation includes
af Jeast 2 years of hay crops. o o

This soil is in capability unit Llle=1; woodland group
5 irvigation group 25 and group 2 for building sites.

Wheeling Series

The Wheeling series consists of deep, well-drained soils
on high terraces. The surface layer of these soils is very
dark grayish-brown gravelly loam fo silt loam. The sub-
soil is vellowish brown to strong brown and contains
water-rounded gravel and cobbles of sandstone.

These soils developed in old alluvial material that, was
deposited by rivers that flowed through areas of many
ditferent, kinds of soils. The soils are nearly level to
gently sloping and lie 50 to 100 feet above the present
stream level.  They are adjacent to Iarge streamns,

The Wheeling soils are near the moderately shallow to
deep, well-drained Trexler soils and the shallow Monte-
vallo soils. They ave also near the moderately well
drained to somewhat poorly drained Comly soils.

Typical profile of Wheeling gravelly loam, 3 to 8 per-
cent slopes, moderately eroded, in a cultivated aren:

A, 0 to 10 inches, very dark grayish-brown (10YR 3/2)
gravelly loam; 10 percent coarse fragments; weak,
fine, granular structure; friable when moist; neutral;
abrupt, wavy boundary; 9 to 11 inches thick.

Az 10 to 16 inches, dark-brown (10YR 4/3) gravelly loam;
15 percent coarse fragments; weak, medium, sub-
angular blocky structure that hreaks to weak, fine,
granular; friable when moist; neutral; gradual, wavy
boundary; 5 to 7 inches thick.

By 16 fo 23 inches, dark-brown (7.5YR 4/4) gravelly silt
toam; 15 pereent coarse fragments; weak, medium,
subangular blocky structure; friable when moist;
thin clay films; neutral; gradual, wavy boundary; 6
to 9 inches thick.

By 23 to 30 inches, dark-brown (7.5YR 4/4) heavy silt loam;
15 percent coarse fragments; fine, blocky and sub-
angular blocky structure; friable when moist; distincet,
clay films; slightly acid; clear, wavy boundary; 6 to 8
inches thick.

Bes 30 to 43 inches, yellowish-brown (10YR 5/6) gravelly
fine silt loam; 20 pereent coarse fragments; moderate,
medium, subangular bloeky structure; friable when
moist; strongly acid; abrupt; irregular boundary;
10 to 15 inches thick.

By 43 to 58 inches, strong-brown (7.5YR 5/6) gravelly silty
clay loam; 35 percent coarse fragments; moderate
to fine, blocky structure; firm in place; well-developed,

moderately thick clay films; black coatings of iron
and manganese; strongly acid; 12 inches or more
thick.

The color of the subsoil vanges from yellowish brown
to dark brown, and the texturve, from gravelly silt loam to
gravelly silty clay loam. Where the soil has not been limed
m recent years, the veaction in the upper part of the sub-
soil 1s medium acid to strongly acid instead of neutral.

These soils have moderate permeahility in the subsoil
and substratum. Their available moisture capacity and
natural fertility are moderate. '

Wheeling gravelly loam, 0 to 3 percent slopes (WhA).—
The profile of this soil is similar to the one described as
typical for the series, but its surface layer is thicker and
confaing less gravel.

Mapped with this soil are areas where the surface layer
is thinner than that in the typical soil. These areas arve
too small to be mapped separately.

Wheeling gravelly loam, 0 to 3 percent, slopes, is well
snited to the general farm crops grown in the county.
Greasses and legumes need to be grown periodically to help
maintain organic matter and the structure of the soil.
Farming on the contour will help prevent erosion. Row
crops and small grains can be grown frequently if cover
crops are grown in winter and green-manure crops are
grown repnlarly.

This soil is in capability unit I-2; woodland group 1;
irvigation group 2; and group 1 for building sites,

Wheeling gravelly loam, 3 to 8 percent slopes, mod-
erately eroded (Wh32).—The profile of this soil is like the
one described as typical for the series. Tt contains many
rounded pebbles of sandstone and quartzite mixed with
some cobbles. T'he subsoil is well developed and consists
of gravelly fine silt loam.

In places there are small areas in which the soil has a
thickerr surtace layer than the typical soil. In a few
places the so1l is severely eroded.

Wheeling gravelly loam, 3 to 8 percent slopes, moder-
ately eroded, 1s fair for the general farm crops commonly
grown in the county, buf, 1f it is used for tilled crops,
it 18 subject to serious erosion. ‘

Growing grasses and legumes periodically will improve
the structure of the soil and will help maintain the content
of organic matter. Contour striperopping and diver-
sion terraces ave needed to prevent further erosion and to
conserve moisture.  Applying fertilizer helps to improve
yields. A suitable 5-year rotation includes at least 1 year
of hay every 3 yeudrs.

This soil is in capability unit, ITe-2; woodland group 1;
irrigation group 2; and group 1 for building sites.

Wheeling gravelly loam, 8 to 15 percent slopes, mod-
erately eroded (WhC2).—T'he profile of this soil is similar
to the one described as typical for the series, but, its surface
layer is slightly thinner and cobbles and. pebbles are more
numerous.

In places near the lower end of slopes are small areas
where the soil has a thicker surface Inyer than typical.
There are also small areas in which the soil has a thinner
surface Tayer and many small gullies.

Wheeling grvavelly loam, 8 to 15 percent slopes, mod-
erately ervoded, is fairly well suited to the general farm
crops commonly grown in the county. It is subject to
serious erosion, however, if it is used for tilled crops.
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Growing grasses and legumes periodically builds up the
structure of the soil and maintains the content of organic
matter. Contour striperopping and diversion terraces ave
needed to help prevent erosion and to conserve moisture.
A suitable 4-year rotation includes at least 2 years of hay
crops and at least 1 year of a cultivated crop.

This soil is in capability unit I¥Te-2; woodland group
4; irrigation group 2; and group 2 for building sites.

Woodglen Series

‘The Woodglen series is made up of very poorly drained
soils. These soils have a very dark gray surface layer.
Their subsoil is very dark gray clay loam mottled with
light brown and gray. )

These soils developed in material weathered from gneiss
and granite of the Byram and Pochuck formations. They
are in depressions, swales, and drainageways in the south-
ern part of the county.

The Woodglen soils are near the deep, well-drained
Chester and the shallow Brandywine soils. They ave
also near the deep, moderately well drained to somewhat
poorly drained Glenville and the deep, poorly drained
‘Worsham soils.

Typical profile of Woodglen silt Toam, 0 to 3 percent
slopes, in a cultivated area:

Ay 0 to 10 inches, very dark gray (10YR 3/1) silt loam;

weak, fine, granular structure; friable when moist;

moderately acid; gradual, wavy boundary; 8

to 10 inches thick.

10 to 23 inches, very dark gray (N 3/0) clay loam;
many, fine, prominent mottles of gray (N 6/0);
strong, coarse, subangular blocky structure; very
firm when moist; thick clay films on the surfaces
of peds; slightly acid; abrupt, irregular lower
boundary; 11 to 15 inches thick.

23 to 31 inches, very dark gray (N 3/0) clay loam;
many, fine, prominent mottles of light brownish gray
(10YR 6/2), pinkish gray (7.5YR 7%2), and dark gray
(N 4/0); strong, coarse, blocky structure; very firm
when moist; moderately thick clay films; moderately
acid; gradual, wavy boundary; 7 to 10 inches thick.

31 to 36 inches, pale-brown (I0YR 6/3) clay loam;
many, medium, prominent mottles of yellowish
red (5YR 4/8); very coarse, prismatic structure;
friable when moist; slightly acid; gradual, wavy
boundary; 5 to 7 inches thick.

C 306 to 50 inches +, pale-brown (10YR 6/3) fine sandy
loam; common, fine, prominent mottles of pale
brown (5YR 4/8); weak, coarse, prismatic structure
to massive; friable when moist; slightly acid; 14
or more inches thick.

The color of the subsoil ranges from very dark gray to
pale brown, and the texture, from sandy clay loam to clay
Ioam. Depth to mottling ranges from 8 to 12 inches.

The permeability of these soils is slow in the subsoil
and very slow in the substratum. The available moisture
capacity and natural fertility ave moderate.

‘I'he Woodglen soils are not suited to cultivated crops,
and they are only fairly well suited to pasture.

Woodglen silt lIoam, 0 to 3 percent slopes (WoA).—
The profile of this soil is like the one described as typical
for the series. The soil is but little eroded. Its subsoil is
prominently mottled, but the profile is neavly free of frag-
ments of rock.

In places there are small aveas in which the surface
layer is thinner than that of the typical soil.

B2l¢

B22l

B23u

644~-018—03——7

Unless it is drained, Woodglen silt loam, 0 to 3 percent
slopes, is suited to only limited use for cultivated crops,
hay crops, pasture, and trees. Grasses and legumes that
tolerate wetness are the best plants to grow. Open ditches
can be used to lower the water table and to improve drain-
age, Then, a wider variety of crops can be grown.

This soil is in capability unit IIIw-1; woodland group
11; and group 12 for building sites.

Woodglen silt loam, 3 to 8 percent slopes (WoB).—The
profile of this soil is like the one described as typical for
the series, but depth to mottling is slightly greater and
surface drainage 1s better. The surface layer contains a
few fragments of rock.

"This soil is probably best suited to hay, pasture, or trees,
but it can be cultivated occasionally. Grasses and legumes
that tolerate wetness ave the best plants to grow. Open
ditches are needed to improve dvainage and to remove
excess surface water. Generally, yields of forage crops
increase when drainage is improved.

This soil is in capﬁ)ility unit TXIw-1; woodland group
11; and group 12 for building sites.

Woodglen very stony silt loam, 0 to 8 percent slopes
(WrB).—The profile of this soil is like the one described as
typical for the series, but it is very stony. In some places
slopes are steep.

This soil is probably best suited to trees. It is too stony
and wet for other agricultural purposes. Trees that toler-
ate wetness are the best to plant on areas that need
replanting.

This soil is in capability unit VIIs-2; woodland group
11; and group 12 for building sites.

Worsham Series

The Worsham series consists of deep, poorly drained
soils of uplands. The soils have a surface layer of dark
grayish-brown silt loam. Their subsoil is light-gray to
white clay loam or sandy clay loam that is very sticky
when wet and very hard when dry. The soils formed
mostly in materials weathered from granitic gneiss.

These soils are in low places in the southern part of the
county. In many places they are near the deep, well
drained Chester, and the deep, moderately well drained to
somewhat poorly drained Glenville soils. They are also
near the very poorly drained Woodglen and the shallow,
well-drained Brandywine soils.

Typical profile of Worsham silt loam, 0 to 3 percent
slopes, moderately eroded in a cultivated area:

A, 0 to 6 inches, very dark grayish-brown (10YR 3/2) silt
loam; medium, blocky structure; friable when moist,
slightly sticky when wet; moderately acid; gradual,
wavy boundary; 6 to 8 inches thick.

Asg 6 to 12 inches, dark-gray (10YR 4/1) sandy loam; 40
percent mottled with many, medium, distinct
mottles of light brownish gray (10YR 6/2); weak,
fine, granular structure; very friable when moist,
nonsticky when wet; medium acid; abrupt, smooth
boundary; 5 to 7 inches thick.

12 to 23 inches, light-gray (10YR 7/1) clay loam; 35
percent mottled with many, coarse, prominent
mottles of strong brown (7.5YR 5/8); strong, coarse,
angular blocky structure; firm when moist, very
sticky when wet; medium acid; gradual, wavy
boundary; 9 to 13 inches thick.

s 23 to 29 inches, white (10YR 8/2) sandy clay loam; 30

percent mottled with yellowish brown (10YR 5/8);
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strong, coarse, angular blocky structure; firm when
moist, very sticky when wet; medium acid; gradual,
wavy boundary; § to 7 inches thick.

29 to 48 inches -+, white (10YR 8/2) sandy clay loam
that is mottled with yellowish brown (10YR 5/8);
massive; firm in place, loose when disturbed, sticky
when wet; medium acid.

The texture ranges from fine silt loam to gravelly sandy
loam. Txcept in summer and early in fall, the water table
is at or near the surface. Permeability is slow to very
slow in the subsoil and substratum. Tilth is generally
fair to poor. Natural fertility is medinm, but the root
zone is too shallow for most plants to grow well.

Much of the acreage of these soils is in pasture and
trees, and only a few acres ave in crops. The woodlands
have been cut over several times for Inmber.

Worsham silt loam, 0 to 3 percent slopes (WsA).—This
soil is in depressions and in nearly level aveas in small
valleys. The profile is similar to the one described as
typical for the series, but the surface layer is somewhat
thicker. The subsoil is mottled and remains wet late in
spring.

This soil has slow to very slow permeability in the sub-
soil and substratum. Tt has modevately low available
moisture capacity and medium natural fevtility.

This soil is fairly well suited to hay, pasture, and trees.
Alsike and ladino clovers and reed canarygrass can be
grown, but most of this soil is used for bluegrass pasture.

Using open drainage ditches to lower the water table
will improve this soil for plants. Diversion terraces can
he used at the base of adjoining slopes to divert, runoff.

This soil is in capability unit Vw-1; woodland group
11; and group 12 for huilding sites.

Worsham silt loam, 0 to 3 percent slopes, moderately
eroded (WsA2).-—The profile of this soil is similar to the
one described as typical for the series. The soil has lost
from one-fourth to three-fourths of its oviginal surface
layer through evosion.

This soil has slow permeability in the subsoil and sub-
stratum. Consequently, the rool, zone is too shallow for
most plants to grow well. Natural fertility is medium.

If this soil is drained and fertilizer is added, it can be
nsed for pasture. The soil is well suited to alsike and
ladino clovers -and rveed canarygrass grown for nasture.

Major veclamation is generally needed to provide ade-
quate drainage. The subsoil is too tight and clayey for
tile drains, but open drains can be used. Using diversion
terraces at, the foot of adjoining slopes or hills will help
prevent damage by vunoff. TIf this soil is grazed when
wet, the trampling of livestock damages the structure of
the soil. Maintaining the content of ovganic matter will
help to prevent damage hy compaction.

This soil is in capability unit Vw-1; woodland group
11; and group 12 for building sites.

Worsham silt loam, 3 to 8 percent slopes {(WsB).—The
profile of this soil is similar to the one described as typical
for the series, but, depth to mottling is somewhat greater.
Only a small amount of soil material has heen deposited
on this soil from other areas. Permeability is slow in the
subsoil, and natural fertility is medinm,

This soil is suited to trees and to timothy, alsike and
ladino clovers, bluegrass, veed canavygrass, and birdsfoot
trefoil. Tt is subject to erosion unless it is protected.
Tixcessive wetness, which is difficult and costly to over-
come, is the major hazard.

Cum

Closed random drains can be used in some seep aveas
to improve drainage, but tile drains are generally imprac-
tical to use. Diversion terraces will heTp to protect this
soil from excess water from higher slopes.

This soil is in capability unit Vw-1; woodland group
11; and group 12 for building sites.

Worsham silt loam, 3 to 8 percent slopes, moderately
eroded (WsB2).—The profile of this soil is similar to the
one described as typical for the sevies, but the surface layer
is thinner and depth to mottling is somewhat greater.

This soil has a slowly permeable subsoil. It is generally
wetb, but its available moisture capacity is moderately low.
The soil has medium natural fertility.

If this soil is drained and fertilizer added, a limited
amount, of forage can be obtained from pasture plants
grown on it. The excessive wetness is difficult to remedy.

Closed random drains can he used in some seep arveas
to improve drainage. In other areas open ditches can be
nsed to lower the water table and to improve the areas
for plants. Diversion tervaces are needed to dispose of
excess water from higher slopes. This soil is easily com-
pacted, and, if it is grazed or driven over when wet, it
will be made even move nearly impervious.

This soil is in capability unit, Vw~1; woodland group
11; and group 12 for building sites.

Formation and Classification
of the Soils

In this section the factors that have affected the forma-
tion of the soils in Lehigh County ave discussed. Also
discussed is the classification of the soils by higher
categories.

Formation of Soils

Soils are mixtures of fragmented and partly or com-
pletely weathered rocks, minerals, organic matier, water,
and air that occur in varying propovtions. They have
more or less distinet horizons that formed nnder the in-
fluence of the soil-forming factors of their environment.
The important. factors in the formation of soils ave the
parvent matervial, the climate, the velief or lay of the land,
the plant and animal life, and time. The kind of soil that,
forms in any given environment depends on the inter-
action of these five factors.

Soil formation begins with physical weathering, Targe
pieces of rock arve broken into smaller pieces by frost
wedging, diffevential expansion, unloading, colloidal
plucking, hydration, and other forces, and the rocks and
fragments of vock arve reduced to the size of particles of
sand and silt. Tn this way, an unconsolidated layer of
material is formed in which plants can grow. Organic
matter is added fo the material when plants and animals
die.

Chemical weathering of rock fragments and organic
matter occurs by solution, carbonation, oxidation, reduc-
tion, and the action of weak acids. The vock fragments
arve reduced to particles of the size of clay. Also, nitro-
gen, phosphorus, potassium, sulfur, calcium, magnesium,
iron, molybdenum, zinc, manganese, and other elements
are released for plants to use.
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In Lehigh County the kind of rock from which the
parent material developed has had an important effeet on
the kind of soil that has formed, although glaciation has
somewhat, modified its effect. This is because climate and
vegetation were fairly uniform throughout the county,
and this lack of variation tended to make the factor of
parent material appear dominant. The character of the
parent material influences the kind of changes that take
place durving the weathering process and also the speed of
the weathering. Soil develops very slowly from solid
bedrock but develops fairly rvapidly in sand, silt, gravel,
and other unconsolidated material.

Climate aflects the formation of soils by influencing the
rate of weathering and the decomposition of minerals.
Soils genevally develop more rapidly and weather more
completely in'a warm climate than they do in a cold one.
Climate influences the kind of vegetation that grows on
soils, and the moisture that falls and the temperature
greatly affect the kind of soil that is formed. Climate
also aflects leaching and the translocation of weathered
materials,

Relief affects the rate of surface drainage and the move-
ment of water through the soil. The degree of geologic
erosion that has taken place was determined, in pari, T)y
the rate of surface drainage. Drainage has also influ-
enced the rate and depth to which rock has weathered.
Grenervally, the soils on steep slopes ave shallow, and those
on gentle slopes are deep.

Plant and animal life ave active in the soil-forming
processes. The changes that plants, micro-organisms,
earthworms, and others forms of life on and in the soil
bring about depend mainly on the life processes peculiar
to each. The kinds of plants and animals are determined
by the climate, parent material, relief, and age of the soil,
and by the presence of other organisms. 1In this county
the vegetation consisted of grass, of broad-leaved decid-
nous trees, and of coniferous trees.

The length of téme the other factors of soil formation
have been operating is indicated, to some extent, by the de-
gree of development of the soil profile. In this county
differences in time have not been responsible for most of
the differences in the kind and distinciness of horizons.
Such differences have been caused mainly by varying com-
binations of parent material, relief, and plant and animal
life.

Processes of soil formation

In the soll profile gains and losses are two of the proc-
esses that cause diffevences in the horvizons. Ordinarily,
gains to the soil are made in the form of organic matter,
minerals, or nutrient elements.  Losses from the soil occur
when minerals ave dissolved and leached from the soil in
solution, nutrient elements arve vemoved by plants, the finer
particles of the soil are vemoved by erosion, and gases
escape when organic matter decomposes.

Transfer of material from one part of the soil to the
ofher is common in most soils.  Organic matter is moved
from one part of the profile to another in suspension or
solution. Calcium is leached from the surface layer and
is held by the clay in the subsoil or lower part of the pro-
file, and 1t is also held in the pavent material. Bases are
moved when they arve absorbed by plant roots and stored
in the stems, leaves, and twigs of plants. When the plants
die and decay, they return the calcium and other elements

to the soil that were formerly stored in their stems, leaves,
twigs, and roots.

As chemical weathering takes place, transformations
occur. An example is the release of iron, aluminum,
caleium, and other elements from the primary and sec-
ondary minerals in the soil (22). In a well-drained soil
yellow, brown, and red colors gradually replace the gray
or blue colors of the relatively unweathered materials as
they arve exposed to weathering. The colors indicate the
release of iron or the oxidation of ferrous oxides to fervic
oxides in the presence of adequate supplies of oxygen.

The soil profile

As the soil develops, layers, called horizons, are formed.
These gradually develop properties that are recognizable
and can be identified in the soil.

Under forest vegetation the first horizons to become
recognizable are usually the dark-colored layers, called the
A, horizon, where organic matter has accumulated. The
surface layer, a dark-colored horizon, is called the A,
hovizon. As soluble materials are removed, a light-
colored, eluviated layer generally develops under the layer
that is stained with organic matter. The quartz and other
resistant minerals that remain form a light-coloved layer
called the A, horvizon.

In time, there generally develops under the light-
colored hovizon a stronger colored subsoil, or 13 horizon,
which may or may not be finer textured than the surface
hovizons. This layer is formed by the alteration in place
or by washing in, or illuviation, of clay, iron, alominum,
and other compounds that have been released by weather-
ing in the upper pavt of the solum or that moved down
from the A horizon.

Deeperin the profile, the B horizon islighter coloved and
in most places coarser textuved, and it finally blends with
the unconsolidated matervial weathered from the bedvock
or other parent material. "This layer, the C horizon, pre-
sumably is made up of the same kind of material as that
from which the soil developed. It is not a part of the frue
soil, or solum, which is composed of the A and B hovizons.

Classification of the Soils

The soils of Lehigh County have heen grouped accord-
ing to two classification systems. These ave the great soil
group and the soil catena. They arve discussed in the
following pages.

Great soil groups

A great soil group consists of soils that are similar in
several fundamental characteristics. They have the same
kinds and numbers of horizons, although corresponding
horizons are not necessarily of the same thickness, nor are
they expressed with the same degree of clavity. In some
characteristics the soils of any given group may differ
considerably. Many soils have some of the significant
characterstics of more than one great soil group and ave
called intergrades.

The soil series of Lehigh County are classified by great
soil groups according to the classification given in the 1938
Yearbook of Agriculture (18) and modified by Thorp and
Smith (76). The Sols Bruns Acides are described by
Baur and Lyford (3).
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The great soil groups, the intergrades, and the soil
series in each ave discussed in the pages that follow. A
detailed description of a profile for each soil sevies is given
in the section “Descriptions of the Soils.”

Gray-Brown Podzolic soils—In this county the Ryder
soils ave representative of the Gray-Brown Podzolic great
soil group. The soils of this group formed under a
deciduous forest in a humid, temperate climate. Geo-
graphically, they lie between the Podzols, which ave to
the north, and the Red-Yellow Podzolic soils, which are
to the south. A typical soil of this group in an undis-
turbed area has a thin litter of leaves on the surface.
Below the layer of leaves is a dark grayish-brown layer
of humus that is 1 to 2 inches thick. This is underlain by
a_grayish, leached layer that extends to a depth of 8 to
12 inches. When the soil is plowed, the soil material in
these two layers is mixed together and forms a dark-
brown plow layer, or A, horvizon. The B horizon, or sub-
soil, is distinetly finer textured and brighter colored than
the A horizon, or surface soil. The subsoil is lighter
colored and coarser textured where it grades to a partially
weathered layer, or C horizon.

The Gray-Brown Podzolic soils are generally less
weathered than the Red-Yellow Podzolic soils. As a rule,
they contain more mineval elements that dissolve or
decompose more easily than do the Red-Yellow Podzolic
soils, but they arve less acid. Base satnration increases with
depth in the Gray-Brown Podzolic soils, and the parent
material is calcareous in many L)laces. )

The productivity of the Gray-Brown Podzolic soils
varies considerably, depending on the texture and other
characteristics of the parent material, but these soils gen-
erally are very productive. Crops on these soils respond
well if lime and fertilizer ave added.

Grray-Brown Podzolic soils (intergrading toward Red-
Yellow Podzolic soilsy—Some of the soils in the county
have characteristics of both the Gray-Brown Podzolic and
Red-Yellow Podzolic great soil groups. They are classi-
fied as Gray-Brown Podzolic soils intergrading toward the
Red-Yellow Podzolic great soil group. These soils be-
long to the Bedford, Chester, Comly, ]I))nme]d, Elk, Fleet-
wood, Glenville, Murrill, Norton, Readington, Washing-
ton, and Wheeling series.

The soils in this group have the same sequence of hovi-
zons as the Gray-Brown Podzolic soils, and their solum
is of the same thickness. They also have a similar colorv
and ave similar in textural and structural developrent.
These soils are acid and have low base saturation like the
Red-Yellow Podzolic soils, however, and they have few
easily weathered primary minerals.

Generally, the soils of this group are productive. Crops
grown on them respond well if lime and fertilizer are
added. The Comly and Readington soils, however, have a
fragipan or dense layer of clay and silt that is weakly
cemented in places. This layer impedes the downward
movement of water and hinders the development of plant
roots.

Gray-Brown Podzolic soils (intergrading toward Litho-
sols).—The soils of the Penn series ave the only Gray-
Brown Podzolic soils in this county that intergrade toward
Lithosols. These soils have the same physical and chemi-
cal properties as Gray-Brown Podzolic soils, and their
major horizons are the same. They are moderately deep
to shallow over bedrock, however, and theirr subsoil is

weakly expressed. The subsoil also contains many frap-
ments of rock. In most places the Penn soils consist of a
layer that has been plowed, called an A, layer, that is
underlain by a thin, faint B hovizon that grades to a
horizon of rock fragments mixed with soil material. The
bedrock is generally less than 24 inches from the surface.

Red-Yellow Podzolic soils—The soils of the Buchanan,
Laidig, and Monongahela series are in the Red-Yellow
Podzolic great, soil group. Red-Yellow Podzolic soils are
highly leached. They are naturally acid and are low in
readily soluble primary minerals. The clay minerals are
commonly kaolinite and other stable 1 to 1 layer minerals,
Generally, the soils of this group contain less organic
matter than the Gray-Brown Podzolic soils.

In undisturbed areas the Red-Yellow Podzolic soils
typically have a thin, dark-coloved, organic-mineral A,
horizon, but in plowed aveas the surface Inyer is thick and
is_generally lighter colored. These soils have a light-
colored, leached A, horvizon in areas that have not been
disturbed. Their B hovizon generally is finer textured
than the A, and has strong reddish or yellowish colors with
a chroma of 6 or 8. The C horizon is generally weathered
to a depth of many feet.

Red-Yellow Podzolic soils are moderate to low in
natural fertility, but they are easy to till. They are suited
to a wide range of crops, and the crops respond well when
Lime and fertilizer are added. The Buchanan and Mo-
nongahela soils, however, have a fragipan, or dense layer,
of silt and clay that is weakly cemented. This layer
impedes the downward movement of water and hinders
the development of plant roots.

Bed-Yellow Podzolic soils (intergrading toward Red-
dish-Brown Lateritic soils).—In this county the Mon-
talto soils are the only ones classified as Red-Yellow Pod-
zolic soils intergrading toward Reddish-Brown Lateritic
soils. These sotls are leached and are medinm acid. They
contain a moderate amount of minerals that are easily
soluble and easily weathered. Clay minerals are com-
monly of the 1 to 1 layer lattice type with small amounts
of 2 to 1 lattice clay minerals. (Generally, these soils are
less acid and are redder than the Red-Yellow Podzolic
soils, and they are higher in free iron oxides.

In undisturbed areas these soils generally have a thin,
dark-colored, organic-mineral A, horizon. The A, hori-
zon is grayish brown to brown and is slightly coarser tex-
tured than the subsoil, or B horvizon. The B hovizon is
dark veddish-brown to red or yellowish-red silty clay to
cluy, and its structure is moderately developed. The
solum is generally 36 to 48 inches thick over a thin C
horizon.

These soils are moderate to high in natural fertility.
They ave well suited to a wide range of crops, and the
crops respond well if lime and fertilizer are added. In
areas where erosion has exposed the clayey subsoil, how-
ever, these soils are difficnlt to manage,

Lithosols.—In this group ave soils of the Klinesville and
Montevallo series. Typically, Lithosols are shallow over
bedrock and lack a well-developed soil profile. These soils
are generally steep and are strongly influenced by parent
material or velief.  They generally consist of a plow layer
underlain by shattered or velatively solid bedrock.

Little or no clay has accumulated in the solum of these
soils. In places, where the bedrock is shattered to a depth
of several feet, the color of the horizons may differ. In
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many of the steep areas, bedrock is within the plow layer.
Coarse fragments of rock make up 60 to 90 percent of the
soil profile.

Sols Bruns Acides—In this county the Brandywine
and Trexler soils ave classified in the Sols Bruns Acides
great soil group. These soils formed in silty or sandy
material. Typically, they have a thin A, horizon and a
weakly expressed A, horizon. The B horizon contains but
little more clay than the horizons above and below. It
is distinguished chiefly by color, being redder than either
the A or C horizons. In many soils theve is little ditfer-
ence in color or texture between the A and B horizons.
Weathering has taken place in these soils, but little move-
ment of iron or clay has occurred.

The soils of this great soil group ave likely to be
droughty. Crops grown on them, however, respond well
if lime and fertilizer are added.

Planosols.—~In this county the Croton series is the only
member of the Planosols great soil group. Planosols re-
flect the influence of local factors of relief or parvent mate-
rial. Typically, they have one or more horizons that are
abruptly separated from and that contrast to an adjacent
horizon because of high content of clay, compactness, or
cementation. The B horizon is much higher in clay than
the A horizon. The soils of this group are level or nearly
level. They are poorly drained and have a high water
table.

Low-Humic Qley soils.—In this great soil group are the
Andover, Atkins, Melvin, Shelmadine, and Worsham soils.
These so1ls are mostly nearly level and have a high water
table. Surface drainage is slow because of the lack of
slope and the slow permeability of the soil material.

These soils are somewhat poorly drained to poorly
drained. Their A horizon is moderately high in organic
maiter and overlies a gray A; horizon. Their subsoil is
generally fine textured. It is grayish brown to yellowish
brown and has mottles that are gray, brown, or rust col-
ored. In the poorly drained soils, the colors are predom-
inantly gray. In aveas that have been plowed, the surface
layer contains more organic matter than that in the some-
what poorly drained soils, and it generally has a darker
color.

Humic Gley soils.—In this county the Woodglen ave the
only soils in this great soil group. These soils are level
or nearly level and are very poorly drained. They are at
the foot of slopes, in drainageways, and in depressions
where surface water or water from seepage collects and
keeps the water table high. Generally, these soils ave fine
textured, which further impedes the downward movement
of water,

These soils are waterlogged most of the time. As a re-
sult, organic matter accumulates in the surface layer and
makes that horvizon thick and black. The subsoil is sat-
urated ; it is neutral gray in color and has a few scattered
mottles of reddish brown.

These soils are not suited to crops unless they are
drained. Even if these soils are drained, they arve likely
to be difficult to manage.

Allwvial soils.—In this great soil group are soils of the
Huntington, Lindside, and Philo series. These soils are
on bottom lands along vivers and creeks, where they receive
additional sediments because of frequent floods. The soil
material has not been in place long enough for well-devel-
oped horizons to form. In most places the soil material

644-918—63——8

consists of fairly uniform silt loam to a depth of 3 feet or
more, but in many places it contains strata of clayey ov
gravelly matevial. Generally, the surface layer of these
soils is dark colored, and the lower layers are brown,

These soils ave well drained or moderately well drained.
Crops grown on them respond well if lime and fertilizer
ave added.

Soil catenas

A catena is a group of soils formed from similar pavent.
material but with unlike soil characteristics because of dif-
fevences in relief and drainage. It is a practical grouping
of soils that are closely associated with each other on the
landscape. Table 8 shows the soils of Lehigh County
grouped into catenas.

Laboratory Data

Selected soils of the five main soil series in Lehigh
County were sampled in the field for detailed analyses.*
Two samples were taken of the soil types studied. The
samples were obtained from. typical soils in the most com-
mon land use. A pit was dug through the solum and into
the parent matevial, and samples were collected from
each horizon that could be recognized. The analytical
methods used ave discussed in the following paragraphs.

Methods of Analyses

In all the chemical procedures used, air-dvy samples
were crushed with a volling pin so that the material would
pass through a round-hole sieve. Care was taken to avoid
breaking the nonsoil material into fragments so small that
they would pass through the 2-millimeter sieve. The per-
centage, by weight, of fragments coarser than 2 milli-
meters was determined. All laboratory determinations,
except those for bulk density and moisture retention at
14 atmosphere tension, were made on the part of the sample
consisting of soil material less: than 2 millimeters in
diameter, and results are reported on that basis.

Particle size was determined by the pipette method with
dispersion by sodinm hexametaphosphate and by mechan-
ical shaking (7, 8).

Bulk density, expressed in grams per cubic centimeter,
was determined on 1- by 2-inch cylindrical core samples.
The samples were taken with the Salinity Laboratory
modified Uhland core sampler (17,21).

In the samples examined moisture retained at 4 atmos-
phere tension was determined with the pressure plate
apparatus, on the core samples (27). Moisture retained at
15 atmospheres tension was determined by using the pres-
sure plate and pressure membrane apparatus on the frag-
mented samples (12).

Organic carbon was determined by using a modification
of the Walkley-Black method (7). A semimicro adapta-
tion of the Kjeldahl method (2) was used to determine
total nitrogen. When this method is used, the sample is
digested in a mixture of potassium sulfate and concen-
trated sulfuric acid, using selenium metal and copper

‘Laboratory analyses were conducted by R. P. MATELSKT, C.‘F.
EnaLE, E. C. Mason, and the staff at the Soil Characterization
Tahoratory of the Pennsylvania State University.
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Ammonia is then distilled and col-
lected in boric acid and titrated with sulfuric acid.
Exchangeable hydrogen, calcium, magnesium, and the
cation exchange capacity were determined by extraction
with neutral normal ammonium acetate (77). The cation
exchange capacity was determined by summation of the

exchangeable cations.

Exchangeable sodium and potas-

sium were determined by using a model 52a Perkin-Ilmer

flame photometer.

The information obtained by these analyses can be used
to check field observations made by less precise methods
such as the determination of texture by feel. The physicaj

TaBLe 8.—80il catenas in Lehigh County

Sors oN Urrnanns

Landform and principal kind of parent
material

Well drained

Moderately
well drained

Somewhat
poorly drained

Poorly drained

Shallow Moderately Deep soils
soils deep soils
Till from gray shale and sandstone, or frost- | Montevallo_| Trexler, Trexler._.___ Comly.____; Comly,! Shel- | Shelmadine.
churned gray shale, siltstone, and sand- moder- madine.?
stone and frost-churned or water-worked ately
fragments from very fissile, thin-bedded, shallow.
red and gray shale of the Martinshurg
formation.
Residuum from hard, red shale of the Mar- | Klinesville._| Klinesvilleo o cvoo oo oo ool oo oo
tinsburg formation.
Till or frost-churned material from quartzite . ___________ Fleetwood. .| Fleetwood._ - | . e e e
and sandstone.
Till or frost-churned material from granite | Brandy- Chester. . ..| Chester______ Glenville._.{ Glenville,! Woodglen,?
and gneiss. wine. Worsham.? Worsham,
Till or frost-churned material from limestone.|. . .. .. ____|.________.. Washington___{ Bedford.___| Melvin, local | Melvin, local
alluvium, alluvium,
Residuum from impure limestone.. ..o | Duffield-___| Duffield. - . . |n oo e e e e
Frost-churned residuum and residuum from | Ryder....._| Ryder_..___ Duffield, low Bedford.._ .| Lawrence.. . |- coocoomn o oo
cement rock (Jacksonburg formation). clay vari-
anf.
Residuum from Red Triassic shale and sand- | Penn_______ Penn___.___ Norton.._..... Readington.] Croton,? Croton.
stone. Reading-
ton.!
Residuum from Triassic dinbase_- .. .. | | _______ Montalto o oo e e e e
Colluvium from quartzite, sandstone, and |..__________|.__________. Laidig- .- - ... Buchanan. .| Buchanan,! Andover.
shale at the foot of Blue Mountain. Andover.?
Colluvium from quartzite, granite, and |..__________|.__________._ Murrill e e e
gneiss underlain by limestone; at the foot
of South Mountain,
SorLs oN TERRACES
Coarse-textured glacial outwash along the |.___________| . _________ Wheeling. . | i e
Lehigh River; acid throughout.
Medium-textured material from limestone |- ___ . ___|._________. 1 SRS R U] RN RSP
and shale; neutral to slightly acid.
Fine-textured silt and clay from gray shale | | |ee o ____. Mononga- | .| ..
with some limestone. hela.
Sor.s oN Froon PLains
Alluvium from acid, gray shale, sandstone, {- ... .. .loo oo | ____ Philo......_| Philo, Atkins.
gneiss, granite, and igneous rocks. Atkins.?
Alluvium from limestone and caleareous f... oo o |oeceeo ... Huntington...| Lindside.... Lindsidc,’2 Melvin.
Melvin.

shale.

! This scries is in the drier part of the drainage range.
2 This series is in the wetter part of the drainage range.

8 Very poorly drained.
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data can be nsed to determine the engineering properties
of soils, their response to tillage, and their ability to
absorb, transmit, and store moisture for plants to use.

The chemical tests indicate the degree of leaching of
the soils and their ability to hold and to furnish plant
nutrients. The tests are also helpful in determining the
amount, of liming materials needed to adjust the acidity of
the soil. Extractable cations give a basis to estimate the
fertility of the soil.

The characteristics of soils, such as texture, reaction,
and the percentage of base saturation, are used in placing
soils in the higher categories of the soil classification sys-
tem. The analytical data for each layer of soil in the
various profiles sampled are given in table 9.

Summary of Laboratory Data

Some results of the laboratory analyses of the soils
sampled are summarized in the pages that follow.

CHESTER GRAVELLY SILT LOAM

The horizons in the two profiles of Chester soil ave
medium textured to a depth between 8 and 4 feet. Below
that depth, they are coarser textured. In about the upper
3 feet, the content of sand is between 29 and 46 percent,
except that the A, horizon of one profile contains only 8
percent of sand. Below a depth of 3 or 4 feet, the content
of sand increases. The coarsest sand fractions generally
consist, of rock fragments and of larger crystals of quartz.
The content of coarse fragments larger than 2 millimeters
in diameter ranges from 18 to 41 percent.

The presence of a textural B horizon is shown by the
content of clay in the liorizons between a depth of 10 and 20
inches in one profile and at a depth of 13 to 29 inches in
the other profile. The Chester soils have a more strongly
expressed textural B horizon than the Trexler soils, but
one less well developed than the one in the Washington
soils. The smaller amounts of clay and silt below a depth
of 41 inches in one profile, and below a depth of 49 inches
in the other, suggest that the material at that depth is a C
horizon, Unconsolidated material that apparently has
weathered in place from the underlying bedrock extends
10 to 15 feet, or more helow the solum,

The difference between moisture held at 14 atmosphere
tension and at 15 atmospheres tension ranges from 6 to
12 percent. The solum is deep enough to hold a moderate
tolarge amount of moisture.

The profiles of the two Chester soils sampled are
medium acid to slightly acid; the reaction is fairly con-
stant throughout the profile or decreases slightly with
increasing depth. These soils either have not been mark-
edly affected by the application of lime, or the effect has
been uniform throughout the profile.

Base saturation follows the general pattern of the pH
values; it ranges from 54 to 64 percent in the two profiles
sampled. In one of the soils, the proportion of base
saturation decreases with increasing depth, and in the
other it increases. The cation exchange capacity ranges
from 11 to 19 and indicates a moderate ability to hold
and release nutrients to plants. Organic carbon in these
two profiles is high in the A, horizon as the result of
cultivation and the adding of crop residues. The amount
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of organic carbon in the profile generally becomes smaller
with increasing depth.

DurriElp STLT LoAM, Low CLAY VARIANT

In the two profiles of Duflield silt loam, low clay vari-
ant, the horizons are medium to moderately fine textured.
The content of sand ranges from 7 to 26 percent and is gen-
erally greatest in the deepest horizons. The number of
coarse fragments is low, except in the C, horizon of sample
S59Pa-39-9, where 56 percent, of the horizon consists of
coarse fragments.

A sharp increase in the content of clay in the horizons
at a depth below 10 inches indicates that there is a textural
B horizon. The texture in the subsoil of the two profiles
ranges from silty clay loam to silt loam. The smaller
amount of clay and silt below a depth of 57 inches in the
first profile and below a depth of 53 inches in the other in-
dicates the upper boundary of a C horizon.

The difference hetween moisture held at 14 atmosphere
tension and at 15 atmospheres tension is fairly high. Be-
cause of the thickness of the solum and the silty texture of
the profiles, the moisture-holding capacity is high.

In sample S59Pa-39-8 the base saturation for the pro-
file is generally less in the deepest horizons, but it increases
slightly in the C horizon. In profile S59Pa-39-9 the base
saturation is greater in the lower two horvizons und in the
C, horizon.

The pH values of the two profiles range from strongly
acid to neutral and follows the base safuration curve. In
sample S59Pa~39-8 the veaction is neutral, probably be-
cause liming materials have heen applied to the soil or be-
cause dust has blown onto the areas from nearby cement
mills.  In both profiles the pH is lower in the deepest
horizons than in horizons nearver the surface.

The cation exchange capacity is fairly high in these pro-
files. The highest values are in the A, horizon and are
related to the content of ovganic matter in that Iayer. In
both samples the cation exchange capacity decreases below
the A, horizon, but in sample S59Pa~39-8, the exchange
capacity remains about the same after a decrease in the
B, hovizon. The soils have adequate exchange capacity
for holding and releasing nutrients to plants. Organic
carbon is gh in the A, horizon, but it decreases sharply
with increasing depth, probably because much orvganic
matter has been mixed into the surface layer.

MONTEVALLO CHANNERY SILT IOAM

The horizons in the two profiles of Montevallo soils are
medium textured, except that in one profile the texture is
moderately coarse at a depth below 11 inches. The con-
tent of sand ranges from 32 to 67 percent and is generally
greatest in the deepest horizon. The amount of coarse
fragments is Jarge.

These soils have a weakly expressed or discontinuous
textural B horizon. In sample S59Pa-39-6 the content of
clay is less in the horizons between 9 and 16 inches than in
the A, horizon. In sample S59Pa-39-1 there is a sharp
increase in clay in the layer between 7 and 11 inches, but
below that depth there is less clay. The smaller amounts
of clay and silt below a depth of 16 and 11 inches, respec-
tively, and the greater amount of sand and coarse frag-
ments suggest that, the material theve is a C horizon.
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TasLe 9.—Mechanical and chemical

[Dashes in columns indicate sample

Particle-size distribution
_ Coarse
Very Medium| Fine | Very frag-
Boil name and sample number | Hori- | Depth |coarse| Coarse sand sand | fine Silt. | Clay | ments Textural
%0N sand sand (0.5 to | (0.25 | sand | (0.05 | (less { (greater class
(2.0 | (1.0 to to o (0.10 to than than
to 0.5 0.25 0.10 to | 0.002 | 0.002 | 2 mm.)
1.0 mimi.) mm,) | mm.){ 0,05 [ mm.) | mm.)
mim.) mrm.)
) . . Percentage
Chester gravelly silt loam: Inches Percent | Percent Percent | Percent | Percent | Percent | Percent | by weight
859Pn—39-13-1_. . __-._-- A, 0-10 1.6 2.7 2.2 1.5 1.9 ] 76.0 | 14.2 25,4 | Siltloam_______.__
S50Pa-39-13-2_______._._.. B, 10-14 7.9 9. 6 7.3 5. 0 3.6 | 46.4 ] 20.6 24,06 | Loam . ___________
S59Pa-39-13-3 o ooen By 14-20 7.9 0.3 7.4 6. 1 4.2 | 46,8 | 18. 3 32.2 | Loom_ .. _________
SHOPa-39-13-4. . ___._.._.. Bay 20-26 8.9 11.-1 0.2 8.7 6.1 1425 {13.5 28.8 | Loam.______.___._
SAPa-39-13-5. o ceee- By 2636 8. 8 11.0 10. 3 89 6.0 42.8 | 11.3 20.7 | Loam_ .. ______.
S50Pa~39-13-6_ . ... .- By 36—4.1 12. 1 15.3 11.810.7 6.7 (31.4]12.0 23.2 | Coarse sandy
loam,
S59Pa—39-13~7 oo C, 41-50-4-| 15.0 18.9 17.4 1 11. 4 571230 8 6 23.0 | Coarse sandy
loam,
S59Pa-39-14—1 oo Ay 0-13 5.0 80 7.4 7.5 5. 51 52.4113.6 26.7 | Silt loam_________
S50Pe—-39-14-2_ _ . __ ... _-- B, 13-18 4.5 6. 8 6. 4 5.9 5115431 17.0 22,1 | Silt loam________.
SH0Pa~39-14-3 . .- By, 18-23 4.5 6.0 5.9 6. 2 51| 50.8 | 21. 56 23.1 | Silt loam______.___
SH0Pa-39-14—-4__________.__ By 23-29 5.6 7.1 8.5 8.7 6.9 1 41.2 (220 25.3 | Loam____..__.__._._
SEOPa—-39-14-5. ..o By 29-36 4.1 80 9.4 | 11.5 8813831909 22.2 | Loam____________
SHOPa—30-14-6_ . _ ... Boy 36-40 5.2 85 1001 | 1L 7 8.8 136.4(19.3 20.7 | Loam.________.___
S59Pa—39-14-7. ... _.__ B, 40-49 8.0 12. 6 1.1 11,2 8.2 13201 16.9 41.8 | Toam____.______._
SHOPA-39-14-8_ e C, 49-54 85 12. 5 13.2 | 14. 6 9.2 126.3 |15 7 17. 8 | Sandy loam_____ ..
Duffield silt loam, low clay
variant:
S590Pa-39-8-1. . _______. A, 0-10 .7 14 1.9 2.3 30]69.4) 213 2.7 | Siltloam______._.
S59Pa-39-8-2_ - _..__ By 10-14 .9 1.1 1.3 1.6 2,3]64.9127.9 4,1 | Silty clay loam____
S590Pa-39-8-3 . _.___._ B 14-20 .7 1.0 1.2 1.5 2.4162.91( 303 3.1 | Silty clay loam___.
S50Pa-39-8-4 . . ... __._ B 20-27 .4 1.5 L6 2.0 2.7 | 650 26. 8 3.8 Silt loam._______.
S59Pa—~39-8-6_ .- - By 27-33 .7 1. 4 1.6 2.0 2.8 1655 26.0 3.2 | Siltloam._._..___
S59Pa—39-8-6 .. . __._._.__ Bay 33-40 1.0 1.9 1.5 1.6 271679 23.4 2.6 | Silbloam_____.____
S59Pa-39-8-7_ . ooo--_ Ba 40-47 1.0 2.1 2.2 2.5 32650240 5.3 | Silt loam._____.__.
S59Pa—-39-8-8_ .. _..__. Bs 47-57 2.8 4.2 3.9 5. 4 6.3156.9]205 4.0 | Silt loam._._._._.
S59Pa—39-8-9. ... .__.._ Ci 57-66 3.5 4. 6 4.4 5.8 7.0 | 58.2 | 16. 5 5.7 | Silt loam.________
S59Pa—39-8-10__ .. ... C. 66+ .6 1.7 2.0 3.3 4.6 67.220.6 1.8 | Silt loam. .. _____
S59Pa~39-9-1_ . __.____ ... A, 0-10 L6 2.1 1.9 2.3 2.5 (634 26.2 11,1 | Sitt loam.________
S59Pa—39-9-2______ ... ____ By 10-14 2.1 2.3 1.8 1.9 2.3 5771319 10. 0 | Silty clay loam____
S59Pa-39-9-3__ .- _._.__ Ba 14-22 2.1 2.3 2.2 2.5 3.0 5671 312 7.6 | Silty clay loam____
S59Pa-39-9-4__.___.._.._. By, 22-28 1.8 2.6 2.3 27| 361581289 7.4 | Silty elay loam..__
S50Pa-39-9-5_ .. __.__._.._ B 28-32 2.0 2.7 2.3 3.0 3.8 582|280 8. 6 | Silty clay loam____
S59Pa-39-9-6____ . _______.. Bay 32-41 1.2 2.2 2.4 2.8 3.8160.4|27.2 6.7 | Silty clay loam_.__
S59Pa-39-9-7__ ___________ By 41-46 1.6 1.9 2.3 3.3 4.0 588|281 9.0 | Silty clay loam____
S50Pa—39-9-8_ . . _..._._ Bas 46-53 1.7 2.2 3.1 4.6 5.4 | 56.2 | 26.8 13. 2 | Silb loam._.______
S59Pa-39-9-9__ . ________ C 53-58 4.6 5.2 4.9 5.2 6.1 582 158 56.5 | Silt loam._________
Montevallo ¢channery silt loam:
SE9Pa—-39-1~1. ... A, 0-7 10. 6 7.1 3.4 3.9 6.9 | 62.8 5.3 52,9 | Silt loam._.__._.___
S59Pa-39-1-2. ... ____.__ Bs 7-11 14. 2 8.6 3.9 3.5 571|453 18. 8 69.9 | Loam____.________
S59Pa—-39-1-3. - __._ C 11-16 3.5 20. 1 6.8 2.8 211242125 84. 1 | Coarse sandy loam.
S59Pa-39-1-4____________. Cs 16-24 | 32. 7 23.0 7.2 2.3 1.6 1200 132 85. 2 | Coarse sandy loam.
S59Pa—39-6-1___ .. __.__ A, 0-9 15.9 10. 9 6. 2 5.0 3.1|40.6] 18 3 57.9 | Loam___.___.____
S59Pa—-39-6-2_. ... ... B, 9-12 15. 6 13.0 8.0 6.0 3.3136.6117.5 69.5 | Loam.__.__._._..
S59Pa—-39- 6—3 _____________ Bs 12-16 14. 0 12. 8 9.9 7.6 4.5 1| 34.3(16.9 66.6 1 Loam____________
S50Pa—39-6-4_____________ C 16-24 10. 2 10. 4 9.6 (103 573701 16.8 52.4 | Loame...___.__.____
Trexler shaly silt loam:
S59Pa—-39-3-1 oo _. A, 0-10 6. 4 5. 4 4.7 4.9 3.8 ] 52.8{220 31,7 | Siltloam________.
S50Pa-39-3-2 . _______.. B, 10-16 89 5.5 4,3 4. 4 3.8 4881 24. 3 32.2 | Loam___.__._____
S59Pa-39-3-3_ . ... By 16-22 7.9 6.0 5,2 5 8 4.6 | 48.7 | 21.8 31,1 | Loam___.________
S50Pa-39-3-4 . ______._ By 22-29 9. 4 6. 8 7.3 7.2 5.4 (46,0 17.9 40.0 | Loam____________
S50Pa—39-3-5 oo IT By | 29-41 5. 4 5 8 5.3 5 8 3.6 49.8 | 24. 3 48.2 | Toam.o ... .___....
S59Pa-39-3~6- e IT C;| 41-50 85 7.7 6. 4 5.9 4.5 ] 42.2 | 24. 8 46. 4 | Loam___..________
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Moisture held at— Extractable cations (milliequivalents per
100 grams of soil)
Cation
Carbon- exs- Base Re-
Bulk Tension | Tension | Organic | Nitro- | nitro- change | satura- | action
density | of 1/3 | of 15 | carbon | gen gen capacity[ tion (field)
atmos- atmos- ratio Culeium| Mag- | Sodium | Potas- { Hydro- [ (sum) {sum)
phere pheres nesium sium gen
Meg./100
am.fcc. Percent Percent Percent Percent gms. Percent pH
. 27 15. 6 8 2 1. 39 0. 109 12. 8 6. 4 1.5 0.6 0.3 6.3 15. 1 58. 3 6.3
1. 42 17. 5 9.7 . 46 045 10. 2 5 8 1.8 .1 .1 6.1 13. 9 56. 1 6. 2
1. 50 20.0 11. 5 .29 038 7.6 6.2 1.3 .1 .1 5 8 13. 5 57.0 G. 1
1. 59 20.0 10. 7 .22 . 024 9.2 7.4 2.8 .1 .1 59 16. 3 63. 8 6.1
1. 66 17.7 9.8 0 : N I P 50 3.3 .2 .1 5.6 14. 2 60. 6 6.2
1. 87 21. 1 9.6 01 I PN O 4.8 3.2 .2 .1 5.7 14. 0 59. 3 6. 2
_________________ 6.1 R 2 OURRUORURRIPN I 3.4 2.5 .1 .1 5.0 11,1 54. 9 6.2
1. 26 18.0 8. 8 1. 23 146 8 4 6.0 2.3 .2 .2 6.9 15. 6 55. 8 6.0
1. 39 16. 4 9.5 .61 . 062 9.8 4. 6 1.5 .1 .1 5. 4 11.7 53. 8 6.0
1. 45 19. 4 11.7 . 36 . 034 10. 6 4.6 2.4 .1 .1 5.7 12. 9 55. 8 59
1. 59 19. 6 13.7 .24 . 033 7.3 5.8 2. 4 .1 .1 7.0 15, 4 54. 5 59
1. 47 21.9 13.9 .08 . 023 3.5 7.0 3.9 .1 .1 7.4 18. 5 60. 0 5 8
1. 49 20. 5 12. 8 .36 . 023 15. 6 6.3 3.8 .2 .1 6.9 17. 3 60. 1 5.8
1. 52 20. 6 13. 5 B 2 P O 7.2 4.2 .1 .1 7.3 18. 9 61. 4 58
................. 10. 8 10 e 6.9 4.1 .1 .1 6. 8 18. 0 62, 2 5.7
1. 08 31.2 11.7 2. 50 . 250 10.0 16. 9 .4 .1 L1 4.7 22,2 78.8 7.2
1. 35 26. 4 10. 6 .48 164 2.9 85 .5 .1 .1 2.8 12,0 76. 7 7.4
1. 34 24, 6 12. 8 .30 160 1.9 9. 6 .6 .1 .1 2.7 13.1 79. 4 7.4
1. 44 24,9 12. 3 .28 . 156 1.8 9.2 .3 .2 .1 3.2 13. 0 75. 4 7.4
1. 28 24. 6 12,0 .18 150 1.2 9.1 L4 .2 .1 3.2 13.0 75. 4 7.3
1. 31 23.7 11. 4 .21 159 1.3 8.7 .6 .2 .1 5.1 14. 7 65. 3 7.2
1757 23. 1 11. 0 .18 168 1.1 5.0 1.2 .1 .1 9.0 15. 4 41. 6 5 8
1. 42 23. 6 9.1 16 el 3.2 2.1 .1 .1 9.1 14. 6 37.7 5.5
1, 41 28. 6 9.3 I : N DRI IO, 2.5 2.5 .1 .1 8.7 13.9 37. 4 5.3
_________________ 11. 6 L06 s 2.5 3.7 .1 .1 8.8 15.2 42. 1 5.2
1. 14 29. 6 12. 4 2. 74 . 282 9.7 7.7 .8 .1 .2 9.0 17. 8 49. 4 6. 4
1. 27 27.5 12. 3 .62 . 183 2.8 5.0 .5 .1 .1 7.1 12. 8 44, 5 6. 4
1. 32 27.8 12. 6 .23 159 1.5 5.9 .9 .1 .1 6.8 13. 8 50. 7 6.5
1. 45 27.1 11.9 .20 156 1.3 4.3 1.2 .1 .1 6.3 12. 0 47. 5 5.7
1. 50 25.1 11. 8 17 199 .8 3.2 .8 .1 <. 1 6.8 10. 9 37.6 5. 4
1. 38 26. 3 11.7 0 5 T PRI BN 3.2 1.0 1 <.1 7.4 11,7 36. 7 5. 4
1. 55 24,7 12,0 P Y T R IR 2. 4 1.5 .1 <. 1 6.1 10. 1 39. 6 5.5
1. 53 24, 6 10. 8 10 el 2.8 .9 .1 . <1 4.5 8.3 45. 8 5.3
_________________ 10. 8 -3 P A 2.7 1.3 <. 1 . <1 3.5 7.5 53. 3 5.2
118 | 8. 6 2. 16 192 11.2 6. 4 .5 .1 .8 6. 6 14. 4 54, 2 5.9
................. 10. 1 1. 78 . 160 11.1 4.9 .4 .1 .1 7.0 12. 5 44. 0 6.1
_________________ 10. 5 . 86 . 097 8.9 3.3 A .1 .1 4.9 8.8 44. 3 6. 2
_________________ 10. 5 . 52 076 6. 8 3.2 .3 .1 .1 4.1 7.8 47. 4 6.0
1,26 | ___ 10.0 2.27 185 12. 3 6.5 .5 .2 .1 7.8 15. 1 48. 3 5.6
................. 8.3 . 52 . 075 6.9 3.7 .4 .1 .1 3.8 81 53. 1 5.8
................. 8.5 .35 . 072 4.9 3.5 .4 .1 <.1 4.2 8.2 48. 8 6.2
................. 85 .24 . 073 3.3 3.4 .5 .1 <. 1 3.3 7.3 54. 8 6. 4
1. 53 21.9 9.2 1. 52 . 139 10. 9 3.9 .5 .1 .8 8.6 13.9 38.1 6.0
1. 64 20, 9 8.9 .42 . 073 5.8 3.7 1.1 .1 .1 4.9 9.9 50. 5 6.2
1. 68 20. 2 9.4 .35 . 055 6. 4 3.2 .7 .1 .1 b1 9.2 44. 6 6. 2
1. 58 21,1 10. 8 .14 . 055 2.5 2.8 .5 .1 <. 1 6.7 9, 6 30. 2 5.3
................. 9.4 .06 . 052 1.2 3.4 .3 1 <.1 8.2 12. 0 3.7 50
_________________ 8.7 .04 L055 |ae_o._. 3.7 .2 .2 <. 1 8.8 12,9 31. 8 50
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TasLre 9.—Mechanical and chemical

[Dashes in columns indicate sample

Particle-size distribution
Coarse
Very Medium| Fine | Very frag-
Soil name and sample number | Hori- [ Depth [coarse| Coarse | sand | sand | fine | Silt | Clay | ments Textural
Z0n sand sand (0.5 to | (0.25 | sand | (0.05 | (less | (greater class
(2.0 | (1.0 to to to 0.10 to than than
to 0.5 0.25 0.10 to ]0.002}0.002 {2 mm.)
1.0 mm.,) mm.) |mm.) | 0.05 [ mm.) | mm.)
mm,) mm.,)
Percentage
Inches Percent Percent Percent Percert | Percent | Percent | Percent | by weight
S59Pa~-39-4-1__ . _..... A, 0-8 5.7 6. 7 5.0 59 5.1 | 49.6 { 22.0 24, Silt loam___._____
ShOPa-39-4-2_ ____________ B, 8-11 5.6 5.5 3.6 3.9 3.9162.7| 24.8 20,9 | Silt loam_________
S50Pa-39-4-3__ . _ . __.... By 11-16 4. 6 5. 4 4, 2 4.6 4.1 514|257 21,2 | Silt loam_________
S50Pa-39~d—4_. ... __._. By 16-26 5.6 81 6.1 7.0 56| 42.6 | 25.0 27.1 | Loam____________
S59Pa-39-4-5_ ... ___.._. Bas 26-35 9.1 10. 7 7.1 6. 8 5.1 139.2 | 220 40.4 | Loam_ .. _________
S50Pa-39~4-6__ .. ______ B; 35-46 10. 5 14. 8 10. 2 7.2 4.6 ] 28.9 ] 23.8 40.4 | Loam____________
S59Pa~39-4-7_ ... (o) 46~52 12. 1 14. 9 9.2 6.6 441307221 33.2 | Loam____________
Trexler shaly loam, moderately
shallow:
S50Pa-39-2-1_ ... ... A, 0~-11 20. 3 10. 6 4.7 2.8 1.5 1381 220 49.83 | Loam__.______.___
859Pa-39-2-2__ _______.__. By 11-19 25. 4 11. 6 53| 30 1.6 1 32.3 | 20. 8 63.8 | loam____________
S59Pa—-39-2-3__ . __ .. ______ By 19-25 13. 2 10. 8 7.4 5. 4 3.2140.5]19.5 70.6 | Loam.____________
S59Pa~39-2-4_ . _.______. Ci 25-36 7.6 87 7.5 7.4 551500133 72.6 | Silt loam_________
SH9PA-39-7~1 A, 0-10 11 4 6.9 43 3.9 2.6147.9123.0 42,9 | Loam..._..______
S50Pa-39-7-2__________._. By 10-17 15. 4 10. 3 581 4.3 2.7 142,718 8 49.5 | Loam____________
S59Pa~30~7-3_ . - By 17-21 18. 2 12.9 6. 7 5.1 2.4187.3|17. 4 66.5 | Loam____________
S59Pa~39-7—4__ ___________ Bs 21~26 | 20.3 15,2 88| 52| 2.5|31..816.2 69. 3 | Coarse sandy loam.
S50Pa-39-7-5__ . _________ Ci 26~33 16. 5 16.1 11. 5 721 36291160 71. 8 | Coarse sandy loam.
Washington gravelly loam,
coarse variant:
S59Pa-39-h~1 .. ________. A, 0-8 10. 9 9.6 4. 4 3.4 2.6 | 451 | 24.0 60.3 | Loam.___._______
S59Pa—39-5-2. ... B, 8-15 10. 5 9. 4 45| 3.5 291502190 51,1 | Silt loam_._.______
S59Pa-39-5-3. ... __.. Bay 15-22 10. 0 9. 4 6.3 50) 34389270 53.4 | Clayloam________
S50Pa-39-5-4_ ______.___._ Bog 22-26 9.9 13. 3 10. 8 59 3.3122.4 | 34 4 66.4 | Clay loam______.__
S59Pa-39-5-5. . _.__.._ Ba 26-36 9.6 10. 4 6.3 4.5 3.3126.0139.9 57.9 | Clay loam________
SE0Pa~30-5—6__ . _____ By |36-45 | 52| 10.0 9.0 7.6 42228 141.7| 738 Clay.________ .
850Pa~39~5-7__ . __ Ci |45-50 | 7.2| 176 | 17.8]13.1| 58| 187 |19.8 | 32 2| Sandy loam._.____
859Pa-39-12-1______.__.... A, 0-8 9.1 18.3 103 | 9.8 6912711185 34. 7 | Coarsesandy loam_
S59Pa~39-12-2__________.. A; 8-11 11,1 13. 8 81 [11.2[10.4123.2| 222 40. 5 | Sandy clay loam _ _
S50Pu—39-12-3____________ Ba 11-17 13.9 20. 4 0, 2 7.9 7.0 16.9 | 24. 7 57.3 | Sandy clay loam._ _
S59Pa~39-12-4___________. B 17-24 18.3 281 1331 3.4 20| 55204 61. 4 | Sandy clay loam__
S50Pa-390-12-5_ . . _._.._. B 24-31 12. 2 28. 6 20. 1 3.6 .81 59278 65. 7 | Sandy clay loam . _
S59Pa-39-12-6____________ Bs 31-35 8.7 47. 0 18. 5 2.8 1.1 1.1 {20.8 43. 2 | Sandy clay loam._._
859Pa-39-12-7_____.._.___ Bag 35-44 4. 4 46. 4 3.0 2.1 .81 281125 17. 2 | Loamy coarse sand.
S59Pa~39-12-8__ _ ______... C, 44-53 9.6 58. 1 17.-0 3.4 1.3 .7 9.9 23. 4 | Loamy coarse sand._
S59Pa-39-12-9__ ... .___ C, 53-58+ .5 2.3 391380282206 65 7.0 | Fine sandy loam__
‘Washington silt loam:
S59Pa-39-10-1___.____..___ A, 0-8 2.1 3.0 2.9 3.1 221642215 22,5 | Silt loam_____.___
S59Pa-39-10-2__ .. _____. A 8-11 1.8 2.4 2.2 2.1 2.6 | 50.8 | 20.1 30. 0 | Silty elay loam____
S59Pa~-39-10-3.__________. B, 11-14 2.5 2.3 2.3 2.5 2.8 1 56.8 | 30.8 24, 3 | Silty clay loam____
SH9Pa-39-10-4_ . ... ______._ By, 14~-17 2.3 2.5 2.7 2.6 2.9 5511 3.9 26. 9 | Silty clay loam____
S59Pa-39-10-5_ ... ___ B 17-27 3.0 3.6 3.4 3.4 3.6 | 41.8 | 41.2 24.9 | Silby clay...o..___
S59Pa-39-10-6__ .. _____ B; 27-37 2.1 3.4 2.8 28| 4.2 46.2 | 38. 5 19. 0 | Silty clay loam,
S50Pa-39-10-7. o __ C 37-46 1.9 1.7 1.6 2.4 5.5 51.2 (857 8. 4 | Silty clay loam____
S59Pa-39-10-8_ ... _______ C, 46-67 2.2 2.2 1.8 2.4 58| 540316 15. 0 | Silty clay loam__._
S50Pa~39-11~-1__ .. ____._ A, 0-9 2.0 2.5 3.6 3.4 4.5 66.3]17.7 9.1 Siltloam_._______
S59Pa-39-11-2__ ... .___._. As 9-12 1.8 2.1 2.7 3.0, 46571287 8.6 | Silty clay loam.____
S59Pa-39-11-3__ .. _____ B, 12-16 1.5 2.3 2.8 2.8 50 545|311 13. 8 | Silty clay loam.___
S59Pa-39-11-4____________ By 16~21 2.2 2.3 2.7 2.9 52487 | 36.0 17.7 | Silty clay loam____
S59Pa-39-11-6_ . ______.__ By 21-29 2.5 2.7 3.3 3.5 571 49.5 | 32. 8 12. 8 | Silty clay loam____
S59Pa—39-11~6__ .. _.____., By 29~-33 2.4 3.2 3.31 35| 624771 33.7 11. 2 | Silty clay loam.___
S59Pa~39-11-7_ ... Bay 33-40 2.0 2. 4 3.1 3.3 6.1 45.9 | 37.2 14, 2 | Silty clay loam____
S559Pa~39-11-8. . __. ... %32 40—33_{_ 2.1 2.7 29 3.4 | 56 46.3 | 37.0 22. 2 | Silty clay loam____
r i B (U FRUOIURUI ISR RN S SR FRU U PP (P
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analyses of selected soils—Continued

not taken or material not present]

Moisture held at— Extractable cations (milliequivalents per
100 grams of soil)
Cation
Carbon- ex- Base
Bulk Tension | Tension | Organic | Nitro- | nitro- change | satura- Re-
density | of 1/3 of 15 | carbon gen gen ) capacity| tion action
atmos- atmos- ratio Calcium|{ Mag- [ Sodium | Potas- | Hydro- { (sum) (sum) (field)
phere pheres nesinm sium gen
Meg.1100
Gm.fec. Percent Percent Percent Percent gms. Percent pH

_________ 10. 5 1. 08 . 109 9.9 8.6 0.3 0.1 0,2 1.7 10. 9 84. 4 7.1
148 | .. 9.9 .18 . 067 2.7 6.6 .2 .2 At 2.0 9.1 78.0 7.4
_________________ 9.8 B 1 O 5 9 .1 . ) 2.1 8.3 74. 7 7.4
_________________ 10. 3 P 1 ) P 4.0 <. .1 <. 1 5. 4 9. 5 43. 2 6. 6
_________________ 10. 6 B 016 2 R, SRR 2.4 .2 <. 1 <. 1 5 2 7.8 33.3 6. 4
_________________ 10. 8 L06 el 1.8 .2 <. 1 .1 3.1 5.2 40. 4 5. 2
_________________ 10. 1 B [ T I 1.9 1 <. 1 <. 1 4.0 6.0 33. 3 5.2
1. 48 20.0 7.8 2. 06 191 10. 8 6.9 1.1 1 .3 7.8 16. 2 51.9 5 8
1, 50 18. 8 8.1 .38 . 088 4.3 4. 4 1.0 1 .1 4.6 10. 2 54. 9 6.2
_________________ 8.9 .31 . 079 3.9 4.3 .5 1 .1 4.0 9.0 55. 6 6.3
_________________ 11,3 .17 . 067 2.5 3.3 .7 1 <. 1 3.8 7.9 51.9 6.3
1. 24 21.9 10. 1 1. 77 . 139 12,7 6.7 L4 .1 1 6. 9 14. 2 51. 4 6. 0
1. 46 17.5 9.0 33 . 063 5.2 3. 6 4 .1 1 1. 0 8 2 51.2 6. 4
_________________ 9. 4 28 . 060 4.7 3.7 .3 .1 1 3. 6 7.8 53. 8 6. 4
_________________ 9.0 21 . 072 2.9 3.5 .3 .1 1 3.6 7.6 52. 6 6.5
_________________ 8.5 21 . 069 3.0 3. 4 4 .1 1 3.5 7.5 53. 3 6. 5
1. 28 22. 5 1.0 3.13 . 240 13.0 12,1 .5 .2 .9 3.8 17. 5 78. 3 7.3
1. 32 18. 9 9.6 . 60 . 074 8.1 4.2 .3 .2 .5 3.0 82 63. 4 7.2
_________________ 10. 2 . 28 . 062 4.5 3.9 .1 .1 .3 2.9 7.3 60. 3 7.2
_________________ 14. 4 .21 . 067 3.1 4. 6 .2 .1 .2 3.3 8. 4 60. 7 7.2
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The difference between moisture held at 14 atmosphere
tension and at 15 atmospheres tension was not measured.
The coarse texture of the soils and shallowness over shale
indicate low available moisture capacity. These condi-
tions make the soils droughty.

In sample S59Pa~39-1 base saturation is slightly lower
in the deeper horizons than in the A, horizon, but in the
other profile it was about the same. The close range of
the values suggests that the base saturation has been af-
fected by the addition of liming materials. The profiles
of the two Montevallo soils sampled are medium acid to
slightly acid; the samples were taken in areas that were
being farmed.

In these two profiles the cation exchange capacity in
the lower hovizons is low because of the small amount of
clay there. These two soils are moderate to low in their
ability to hold nutrients for plants to use. Organic carbon
is high in the A, horizon, but the content in the horizons
below is markedly lower. The high organic carbon in the
A, horizon is the result of plowing under crop residues,
which also causes the A, horizon to have a higher
exchange capacity than the deeper horizons.

TREXLER SHALY SILT LOAM

The horizons in these two moderately deep to deep pro-
files of Trexler soils are medium textured. The amount
of coarse fragments is moderate and is generally greatest
in the deepest horizons. In most, places there is move silt
than sand, and the content of sand is generally greatest
in the deepest horizons.

The presence of a weakly expressed B horizon is shown
by the content of clay at a depth between 10 and 41 inches
in one profile and at a depth of 8 to 46 inches in the other.
Because of the weakly expressed textural B horizon, the
soil belongs to the Sols Bruns Acides great soil group,
but it has some properties of soils in the Gray-Brown Pod-
zolic great soil group. The smaller amount of clay in the
horizons below a depth of about 24 inches suggests the
beginning of a C hovizon. Nonconforming parent mate-
rial is indicated by the large amount of clay in the B, and
C, horizons.

The difference between moisture held at 14 atmosphere
tension and at 15 atmospheres tension ranges from 10 to
13 percent. It is slightly Targer than thatin the profiles
of Trexler shaly silt loam, moderately shallow, and it is
also larger than that in the profiles of the Montevallo soil.
Because the solum of the Trexler shaly silt loams is
thicker than that of the moderately shallow Trexler shaly
silt loam and the Montevallo soil, it can hold a larger
amount of moisture for plants to use than the solum of
those soils.

Base saturation ranges from about 30 to 84 percent in
the two profiles and is gencrally less in the deepest hori-
zons. This pattern is typical of soils that are strongly
weathered. The high base saturation is the result of hav-
ing applied lime to the soils to maintain a pH desirable
for alfalfa and other legumes.

Reaction in the two profiles ranges from neutrval to
strongly acid. The pH tends to follow base saturation
and_1s most acid in the deepest horizons. In sample
S59Pa-39-4 the pH is somewhat higher than in the other
profile because of vecent liming.

The cation exchange capacity ranges from 5.2 to 13.9;
it is generally higher in the upper part of the profile be-
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cause there is more organic matter there. In profile
S59Pa~89-3 the exchange capacity is higher in the lower
two horizons because of the ?larger amount of clay.

The amount of organic carbon is closely related to the
content of organic matter in the profile. Below the A,
horizon, the content of carbon is markedly less. It indi-
cates an artificially high content of organic matter for
these soils, which is the result of mixing crop residues and
manure into the plow layer. The amount of carbon in
the lower horizon is less because few roots penetrate the
deeper layers.

TroxLER SHALY TLoAM, MODERATELY SHALLOW

The horizons in the two profiles of moderately shallow
Trexler shaly loams are medinm textured, but in one
profile the texture, at a depth below 21 inches, is moder-
ately coarse. The content of sand ranges from 29 to 55
percent, It is greatest in the deepest horizons of sample
S59Pa~39-7, but it is slightly less in the other profile after
reaching about 45 percent in the B,, horizon. The num-
ber of coarse fragments is greatest in the deepest horizons.
The subsoil is generally loamy.

The difference between the amount of moisture held at
3 atmosphere tension and at 15 atmospheres tension is
greater than in the Montevallo soils, and it extends to a
greater depth. Thus, these soils are able to hold move
moisture for plants to use than the Montevallo soils. They
have moderate available moisture capacity. These soils are
less droughty than the Montevallo soils, but they are more
droughty than the deep Trexler soils.

Base saturation is about the same thronghout the pro-
file, or increases slightly in the deepest horizons. Al-
though this increase suggests the properties of a Gray-
Brown Podzolic soil, the weakly expressed B horizon in-
dicates that these soils are members of the Sols Bruns
Acides great soil group.

The profile of these two Trexler soils is medinm acid to
slightly acid. The pH follows the pattern of base satur-
ation; the profile is slightly less acid in the deepest
hovizon,

The cation exchange capacity shows a sharp decline
from the A, to the Bz, horizon, and then a more gradual
decline. The abrupt change is the vesult of large amounts
of organic matter having been mixed into the A, horizon.
These soils lack the ability to hold large amounts of
nutrients for plants to use.

Organic carbon is highest in the plow layer because of
the high content of organic matter. Because organic
matter has a high exchange capacity and the amount of
organic matter 1s less in the horvizons below the plow
layer, the exchange capacity is also lower.

WASHINGTON GRAVELLY L0AM, COARSE VARTIANT

"The horizons in the two profiles of Washington gravelly
loam, coarse variant, are medium textured to moderately
fine textured, except that in one profile the material is
coarse textured at a depth between 35 and 53 inches. The
content, of sand ranges from 80 to 89 percent. The content
of gravel ranges from 7 to 74 percent, and the gravel is
distributed in varying amounts throughout the profile.
The distribution of sand and gravel suggests weak strati-
fication. The content of silt generally becomes less with
increasing depth, but in profile S59Pa-89-12 the amount
of silt is markedly greater in the C, horizon.
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The presence of a textural B horizon is shown by the
content of clay between a depth of 15 and 45 inches in
one profile and between a depth of 11 and 85 inches in the
other profile. The C horizon consists of weakly stratified
sand and gravel that has coatings of clay and silt.

The profiles of these two Washington soils show that
base saturation decreases with increasing depth, probably
because of the use of liming materials, In the profiles the
pH follows the general pattern of base saturation.

The cation exchange capacity for these profiles ranges
from 5 to 17 and is generally lower in the deepest
horizon. The high value in the A, layer is apparently
associated with the high content of organic matter in that
layer. The cation exchange capacity is generally lower
than that of the Washington silt loams and indicates that
the Washington gravelly loams are lower in ability to hold
plant nutrients.

Organic carbon in these two profiles is high in the A,
horizon because the content of organic matfer has been
increased by plowing under crop residues.

The amount of organic carbon in the profile is gener-
ally smallest in the deepest horizon.

WasHINGTON SinT LoAM

The horizons in the two profiles of Washington silt loam
arve medium to moderately fine textured. The content of
sand ranges from 11 to 19 percent, and the sand occurs
without forming a pattern in the profile. Coarse frag-
ments are concentrated in the surface layer in some places
and are lacking in others. In one of the profiles, the
amount of coarse fragments is slightly greater in the deep-
est horizon, and in the other the amount is slightly smaller.

A textural B hovizon is shown by the content of clay
in the B. horizons between a depth of 11 and 37 inches
m one profile and between a depth of 12 and 43 inches in
the other. The Washington soils have the best expressed
textural B hovizon of any of the soils analyzed in this
county. In places the lower boundary of the solum rests
on bedrock, and in other places it rests on glacial till.

The difference between moisture held at %4 atmosphere
tension and 15 atmospheres tension ranges from 2 to 14
percent. The solum is deep enough to hold a moderate to
iarge amount of moisture. The soil can, therefore, store
enough moisture to carry a crop through a normal dry
spell.

Base saturation ranges from about 29 to 61 percent and
tends to decrease with increasing depth. Reaction in the
first profile of these two Washington silt loams ranges
from neutral to strongly acid, and in the second profile,
from neutral to slightly acid. The pH tends to follow
‘the general pattern of hase saturation.

The cation exchange capacity ranges from 14.2 to 8.7
but decreases with increasing depth. The value in the A,
horizon is considerably higher than in the other horizons
because organic matter was added when crops were plowed
under. Organic carbon is high in the A, horizon, but, the
amount in the hovizong below that layer is markedly less.

General Nature of the County

This section provides general information about the
physiography, geology, water supply, climate, settlement,
and population of the county. It also gives facts about
the agriculture.
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Physiography

Lehigh County is in the Appalachian Highlands physio-
graphic division. The area is divided into three prov-
inces. These are underlain by geologic formations that
weather to form a characteristic landscape with a closely
related pattern of soils. The provinces are further divided
into sections—the Appalachian Valley section of the
Ridge and Valley Province, the Reading Prong of the
New IEngland Upland, and the Triassic Lowland of the
Piedmont Province (4, 10).

ATPPALACHIAN VALLEY SECTION

The northern three-fourths of the county is in the Ap-
palachian Valley section. This section extends from the
lower slopes of South Mountain to the county line on Blue
Mountain. TIts southern part consists of the Allentown
Valley, which is underlain by a fairly broad belt of Cam-
brian and Ordovician limestone. The floor of this valley
is generally nearly level to undulating, but in a few places
there are broad, low stream divides where there are small
streams. The sides of the valleys of these streams have
gentle slopes.

The average elevation of the stream divides is about 400
feet, but a few hills rise to an elevation that is 20 to 60
feet higher. Also, some sinks are 20 or more feet Jower.
The lack of a distinct stream pattern and the presence of
the many sinkholes indicate that there is an extensive
underground drainage system in the underlying cavernous
limestone.

The terminal moraines in the avea indicate that the
limestone topography has been influenced by Illinoian
glaciation. The terminal moraines are somewhat higher
than the surrounding areas. They contain more closed
depressions and wet spots than other areas underlain by
limestone. The soils on the moraines are also more
gravelly or stony than those in surrounding areas. Back
of the terminal movaines are fewer pebbles and cobbles.
Also, in some places there is evidence of frost churning
or mixing of the soil material. In the aveas of terminal
moraines, the prominent features generally associated with
glaciation ave absent or greatly subdued.

The soils in the area underlain by limestone are com-
monly deep, well drained, and productive. Because water
drains rapidly through most of them and there are many
cracks, caverns, and sinkholes in the underlying limestone,
few of the areas are wet. In a few places, however, the
depressions hold enough water after a heavy rain to drown
oul plants that do not tolevate a large amount of moisture.
The soil material in the depressions is medium textured
and holds moisture. As a result, the soils cannot be
worked so early in spring as some of the other soils.

Also in the Appalachian Valley section, but north of
the Allentown Valley, is an area underlain by Martins-
burg shale of Ordovician age. In some places in the
northern part of this avea, the shale has been metamor-
phosed to slate. The area extends to the foot of Kitta-
tinny, or Blue, Mountain. It is characterized by well-
dissected uplands, steep-sided valleys, and numerous
streams. The soils in the aren are moderately sloping to
steep; the stream divides are well rounded, and a few of
them have broad, nearly level tops. In the southern part
of this area, these nearly level hilltops are generally at an
elevation of from 650 to 700 feet. In some areas there is
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hard sandstone where the crests of the hills rise to more
than 900 feet.

The streams in the arvea underlain by shale have cut
valleys to a depth of 100 to 400 feet. The major streams
are Jordan and Coplay Creeks, which flow into the Lehigh
River, and Mill and Ontelaunee Creeks, which flow west-
ward into the Schuylkill River.

Evidences of glaciation are even less conspicuous in the
area underlain by shale than in the valley underlain by
limestone. There are many erratic quartzite cobbles and
boulders, and the shale and soil materials have been frost
churned. The scattered pockets of unusually deep soils
suggest that the soil materials accumulated or were
deposited by means other than those commonly associated
with soils that developed in place. Some of the soils in
the pockets have a conspicuous red color.

The soils in the area underlain by shale are considerably
more varied than those that ave underlain by limestone.
The bedrock underlying them is less permeable, and the
area is drained by numerous streams. Most of these soils
are moderately deep and well diained. They have moder-
ate to low moisture-holding capacity and ave generally
moderately productive. The soils on the flood plains and
along the heads of streams, however, are wet. Those on
the steep side slopes of the valleys and hills arve subject
to erosion, and, as a vesult, they are shallow over the
parent material,

The broad, smooth, gently sloping divides and ridge-
tops in the northern part of the arvea have a cover of soils
that ave deep and well drained. At the base of long or
steep slopes, in the areas underlain by shale, there are com-
monly seeplines where water emerges at the surface. The
soils on the adjacent lower slopes or benches receive seep-
age water and are poorly drained.

The extreme northern part of the Appalachian Valley
section is occupied by Blue Mountain, This even-crested
mountain ridge ranges in elevation from 1,400 to 1,600
feet and is the most impressive topographic feature of the
region. Blue Mountain is formed by Tuscarora conglom-
erate, sandstone, and quartzite. These rocks are hard and
are more resistant to erosion than the softer shales and
limestones. The place where the Tuscarora and Martins-
burg formations meet is about halfway up the slope of
the mountain, but it is covered by talus and colluvial mate-
rial. The sides of the mountain are strongly sloping or
very steep, and the areas at the foot of the slopes are
strongly sloping or rolling.

The mountainous landscape is characterized by stony
and ledgy areas and by boulder fields that ave on the
steepest slopes. The top and middle parts of the slopes
are covered by soils that ave shallow to moderately deep
over material weathered from quartzite or sandstone,
"The soils on the lower slopes developed in colluvial mate-
rial that accumulated as the result of frost action and
mudflow.

The soils in the montainous area have a well-developed
structure and a red ov reddish-yellow, fine-textured sub-
soil. Most of them are well drained, but some of the
nearly level soils are stony and are moderately well
drained or poorly drained. Generally, in areas that have
not been cleared, the soils of this area are very stony.
They have moderate moisture-holding capacity and are
moderately productive.
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ReapING PrONG

The Reading Prong in Lehigh County is represented by
South Mountain and by the area underlain by Precam-
brian crystalline rocks. The crystalline rocks are granite
and gneiss of the Byram and Pochuck formations and
metaciabase and other minor igneous and metamorphic
rocks. The region is a dissected upland of irregular hills
and ridges that extend in a novtheast-southwest direction
and are separated by narvow valleys. The tops of the hills
are mostly 500 to 1,000 feet above sea level, but the top of
the ridge near Macungie is more than 1,080 feet above sea
level. In some places the ridges are underlain by quartz-
ite. The lower slopes of the mountain are covered by
colluvium or glacial till to a depth of 50 or more feet. The
area is drained by Perkiomen Creek, which empties into
the Schuylkill River.

In this arvea the gently sloping to very strongly sloping
soils are stony and are deep and well drained. The steep
or very steep soils are shallow over bedrock. In the
divides and along streams or valley floors where there ave
seeplines, there is n small acreage of wet soils. The soils
that have been nsed for agriculture have generally been
cleared of stones and boulders. Most of the soils in this
aren are easy to work. They hold moisture well and are
highly productive.

Trrassic LowLAND

The Triassic Lowland of Lehigh County consists of
rounded hills underlain by red sandstone, shale, and con-
glomerate of Triassic age. In places diabase (traprock or
ironstone) has intruded into these formations. The Trias-
sic Lowland of Lehigh County is not typical of the Trias-
sic Lowland in southeastern Pennsylvania, which is un-
dulating or rolling and is underlain by shale. In Lehigh
County the area shows little evidence of glaciation.

The soils of the Triassic Lowland are moderately deep
to deep over sandstone, conglomerate, or diabase. In the
areas underlain by shale, the soils are moderately deep to
shallow over shale. There are many, small, wet spots and
areas of moderately well drained soils in the drainage-
ways. The soils of the Triassic Lowland are moderate to
low in moisture-holding capacity and are moderately pro-
ductive. In some places they ave difficult to work because
of the wet spots.

Geology

Geology has had a dirvect and marked effect on the soils
of Lehigh County, and in places glaciation has influenced
the soil material. The effects of glaciation and the bed-
rock of the county are discussed i the following pages.

Glaciation

The Illinoian glaciers covered the northeast and cenfral
parts of Lehigh County, but only minor evidence of Wis-
consin glaciation can be seen in the county. The Wiscon-
sin glaciers extended slightly south of Delaware Gap and
into Northampton County. The existence of glaciation in
the area earlier than the Illinoian is questionable (9).

Most of the area underlain by limestone and shale was
covered by the Illinoian ice sheet. The area extends west-
ward from the Northampton County line along the foot
of South Mountain into Lehigh County and westward to
Emmaus. At Emmaus the boundary of the area turns
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northwest toward Wescosville and Schnecksville and then
northward to Pleasant Corners and New Tripoli. At
New Tripoli it turns northeast, follows the foot of Blue
Mountain, and then extends eastward into Northampton
County.

Most of the till transported by the glacier was from
areas nearby, and, therefore, little evidence of glaciation
remains. The erratics, which consist of fragments of
sandstone and quartzite, were derived mainly from Blue
Mountain. The layer of till was genevally too thin, 0 to
30 feet thick, to conceal the basins that had developed in
the limestone valley. The presence of the till is indicated
only by patches of deep, reddish-brown or red Trexler soils
in areas underlain by shale and by the pebbles, cobbles,
and bonlders in the Washington soils in areas underlain
by limestone.

The effects of glaciation are the most conspicuous in
the terminal moraine that extends from Emmaus to East
Texas, Wescosville, Chapman, Siegersville, and Schnecks-
ville. The moraine is about one-half mile wide and is 20
to 40 feet high (9). The topography of the moraine has
a subdued sag and swell and has more depressions and
small hills than are in the somewhat, smoother, adjacent
areas. The depressions in the moraine hold water for a
long period. Thus, the area has more wet spots and more
poorly drained soils than other areas. The soils also con-
tain Jarge amounts of gravel and cobbles that came from
areas outside of the valley of the Lehigh River. An exam-
ple of soils in this area are the Washington gravelly loams
near Siegersville. In the area underlain by shale, there
are a few erratics and some evidence of frost-churned
shale in several places.

The large areas of soils developed on colluvial material
at the foot of Blue Mountain and South Mountain sug-
gest that the climate was once a severe periglacial one.
There has been much frost action, and there are many
mudflows and boulder slides that in places moved out one-
half mile or more from the mountains. The soils devel-
oped in these materials show that the materials had been
in place a very long time or that they were highly weath-
ered before they were transported to their present loca-
tion. Examples of these soils are the Laidig, Buchanan,
and Andover.,

Bedrock

Lehigh County is underlain by beds of sedimentary,
igneous, and metamorphic rocks that have many folds.
Folding, fanlting, and erosion have exposed the rock for-
mations in many places. The formations range in age
from approximately the oldest known on the American
continent to the youngest (70). The rocks are of the Pre-
cambrian, Cambrian, Ordovician, and Triassic ages. The
major geologic formations of the county are shown in
table 10. Their characteristics are discussed in the para-
graphs that follow.

The oldest formations in the county are the Precam-
brian rocks, which occupy an irregular belt about 5 miles
wide across the southeastern part of the county. The
area includes South Mountain and other upland areas and
ridges in the southern part of the county. The formations
are the Franklin, Moravian Heights, Pochuck gneiss, and
Byram gneiss. These formations consist of crystalline
rocks that have undergone mineralogical and structural
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changes and were then recrystallized by dynamic meta-
morphism,

The oldest; formation of the Precambrian group is the
Franklin formation, which consists of limestone and
guartz-graphite schist. In Lehigh County only a small
acreage is underlain by this formation. One of the few
rock outcrops of the formation is a steep knob approxi-
mately 1 mile north of Hosensack. The Moravian Heights
formation of the Precambrian group is of about the same
age as the Franklin formation. It underlies only two
small, isolated aveas south of Bethlehem., The Moravian
Heights formation consists of streaks and bands of seri-
citic to serpentinelike material surrounded by mosaic
quartz or by quartz and feldspar.

Pochuck gneiss and Byram granite gneiss are the main
Precambrian formations. The Pochuck formation is
made up of approximately equal amounts of light-colored
feldspar and dark-coloved hornblende. Generally, a stone
of this formation has a dark salt-and-pepper appearance.
The Byvam formation consists mainly of feldspar and
quartz; it is pinkish or nearly white.

The rocks of Cambrian age are the next oldest group
in the county. The formations in this group are the
Hardyston, the Tomstown, and the Allentown. The
Hauvdyston formation outcrops in narrow bands on the
steep slopes of South Mountain and on the crests of hills
scattered thronghout the southern part of the county.
The Hardyston formation consists of quartzite, arkosic
sandstone, and conglomerate. The soils in the areas
underlain by the Hardyston formation are fairly sandy
and gravelly. The Tomstown and Allentown formations
consist of limestone that contains a large amount of
calcium and magnesium carbonate. In most places these
formations lie parallel to South Mountain in the central
part of the county and extend in a northeasterly to south-
westerly dirvection. Other areas are in Saucon Valley in
the southeastern part of the county.

The Beekmantown, Jacksonburg, and Martinsburg
formations ave of Orvdovician age, although the Beekman-
town formation is similar to the Tomstown and Allentown
formations of Cambrian age. The soils weathered from
the Tomstown, Allentown, and Beckmantown formations
have been disturbed by glacial action. They are in the
same catena.

The Jacksonburg formation is composed mainly of
argillaceous limestone, but it consists generally of dark-
gray to black, fine-textured rocks that are transitional
from limestone to shale. Cement is manufactured from
limestone of the Jacksonburg formation. In Lehigh
County the soils formed in material weathered from the
Jacksonburg formation are more silty than the other soils
weathered from limestone.

The Martinshurg formation lies between Blue Moun-
tain and the areas underlain by limestone. It consists
mainly of brown to gray shale, and of dark-blue slate, but
it is brown sandstone in the northwestern part of the
county. Small amounts of red and green shale also occur
in the formation. Some high ridges in the Martinsburg
area contain grayish-brown, fine-grained sandstone. An
example is Shochary Ridge in the northwestern part, of
the county. In many places shale outcrops on the rounded
hills that slope steeply to deep, narrow valleys. The beds
of the formation ave %ig]ﬂy folded and faulted and lie at
many angles.
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TanLe 10.—Magjor geologic formations of Lehigh County !

Geologic system

Geologic formation or

Description of rocks

bedrock

TringsiC. oo oo Diabase. oo oo _L_ Chiefly, medium-grained to coarse-grained, gray plagioclase feldspar and black
or green augite.

Brunswicke oo ceeoocmaoooo Red to brown, fine-grained to_coarse-grained quartzitic sandstone and quartz
pebble conglomerate with red shale interbeds; interbedded shale and limestone
conglomerate.

Silurianee oo e Shawangunk. .- .co..__ Light-gray to tan, thick-bedded, impure quartzitic sandstone and conglomerate
with thin shale interbeds.

Ordoviecian_ ... ._.____ Martinsburg. ..o oo__.____ Gray to dark-gray shale that weathers to light gray or olive and has thick sand-
stone interbeds; contains interbedded red shale, gray to brown sandstone, and
thin-bedded limestone.

Jacksonburg. ..o _.. Dark-gray to black, thm-l_)eddcd, argillaceous limestone and medium gray to
dark-gray plates of medium-textured, crystalline limestone; carbonaceous at
base.

Beekmantown. . _____ Light-gray to dark-gray, very fine to medium, crystalline dolomite and bluish-
gray to dark-gray, fine, crystalline limestone that contains irregular beds,
stringers, and nodules of chert, sand, and conglmocrate.

Cambrian.___.________ Allentown. .o oo .... Gray limestone with siliceous and argillaceous bands and laminae and dark-gray
to light-gray dolomite; sandy in lower part; cryptozoon reefs.

Tomstown. oo cceooooLo Massive dolomite; thin, shaly interbeds.

Hardyston.ooo oo .= Quartzite with conglomerate at base.

Precambrian. ... .. __.__ Byram granite gneiss__._._ - Dark-gray, moderately coarse grained granite to finer grained, light-gray, pink,

Pochuck gneiss___.._...___.

Moravian Heights. .. ____
Franklin.. ... . ___

__or nearly white granite.

Dark-colored hornblende gneiss that contains pyroxene, mica, feldspar, and
quartz.

Light-colored granitic material; streaks and patches of sillimanite and sericite.

Massive granulose to poorly schistose quartz-graphite schist; includes white

limestone or marble that contains graphite.

! Adapted from Geologic Map of Pennsylvania unless otherwise noted.

Only one formation of Triassic age—the Brunswick—is
in this county. It underlies the rounded hills in the south-
eastern part of the county. The soils that developed in
material weathered from rocks of the Brunswick forma-
tion are reddish and are fine textured. Deposits of red
shale, siltstone, sandstone, and conglomerate make up the
formation. After they were deposited, masses of lava
were forced toward the surface through fissures in the
earth, and in places they formed the rock known as
diabase. This intrusive material formed long, narrvow
dikes and occurs in the southern part of the county, just
south of Hosensack. The diabase rock is hard and tough,
and 1t has a black, white, or gray color. Locally, this rock
is called ironstone.

Water Supply

Most of the farms in the northern and southern paxts of
the county are crossed by streams. Many of the streams
originate from seeps and springs on the lower slopes of
narrow valleys. In many places springs furnish enough
water to supply farmhouses and barns with running water.
The pastures are generally located along small brooks or
creeks,

In the more level or undulating valleys underlain by
limestone, there are fewer springs and streams than in the
northern and southern parts of the county. Small brooks
flow into sinks in many places and disappear into sub-
terranean channels. The water for the farms in many
places comes from drilled wells or cisterns. There are

large springs, however, in the areas underlain by lime-
stone. The city of Allentown obtains most of its supply
of water from two lavrge springs from which the flow 1s 12
million gallons of water daily. Other communities also
use springs as a source of water. Water for industry and
irrigation comes from streams and wells, but many of
the smaller streams are not dependable sources of water
because they often dry up.

In general, fairly large quantities of soft water are ob-
tained at a depth of 25 to 500 feet in aveas underlain by
Triassic sandstone and shale. Small to moderate amounts
of water arve obtained in areas underlain by Martinsburg
shale, and the water in many of these aveas is hard. The
areas underlain by cement rock supply a fairly small
amount of water. The areas underlain gy limestone gen-
erally do not supply a dependable amount of water. In
places large amounts of water have been obtained from
wells drilled into limestone formations, but in many places
only dry holes vesulted from drilling. The areas under-
lain by crystalline rock supply a small amount of soft
water (6).

Climate

Lehigh County is in a humid, temperate vegion. It
has a modified continental type of climate. The average
annual rainfall is about, 43 inches. Tt is generally depelﬁ-
able and is distributed fairly evenly throughout the year.

Table 11, compiled from records of the United States
Weather Bureau at the Allentown Gas Company, gives
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Tasre 11.—Temperature and precipitation at Allentown
Gas Company, Lehigh County, Pennsylvania

[Elevation, 245 feet]

Temperature ! Precipitation 2
Month Abso- | Abso- Driest|Wettest| Aver-
Aver-| lute | lute | Aver-| year | year age
age | maxi-| mini- | age [(1941)] (1952) | snow-
mum | mum fall
°F. °F. °F. Inches | TInches Inches Inches
January. . ___ 20. 5 76 —7 1 8.39| 3.24 4. 7¢ 6.5
February_____ 29, 6 73 1 —12 | 2.80 | 1. 58 1. 82 8.1
March____._. 38.5 85 —5 1 3.40 | 2. 50 5. 01 4.3
April. o _____ 48. 9 85 20 | 3.48 | 1. 84 8. 49 .4
Moy . 60. 7 95 30| 3.95 1 1. 40 4. 42 (®)
Juneo____._._ 69. 7 102 39| 3.8 | 251 1. 51 0
July .. 74. 1 103 46 1 4.77 1 401 7. 26 ®
August. ... 72.0 100 41 | 4.53 | 3. 11 6. 45 ®)
September.___{ 65.0 97 31 | 3.47 . 40 6. 16 V]
October. ... 53. 8 93 211 3. 11| 212 1. 17 ®
November..._| 42. 9 82 31300271 5. 44 1.5
December_.._| 32. 1 70 —413.23}13.34| 468 5. 4
Year___._ 51. 4 103 | —12 |43.02 |28. 76 | 57. 20 26. 2

! Average temperature based on a 34-year rccord, through 1955;
highest and lowest temperatures based on a 22-year record, through
1952,

2 Average precipitation based on a 44-year record, through 1955;
wettest and driest years based on a 44-year record, in the period
1912-1955; snowfall based on an 18-year record, through 1952,

3 Trace.

normal average monthly and annual temperatures and
precipitation typical for the county. The Allentown Gas

jompany has the most complete weather records in the
county, but partial records are available from Weather
Bureaun stations at Claussville, New Tripoli, and Zions-
ville. The temperature at these outlying stations is
slightly higher than that at Allentown, and the precipita-
tion is heavier. At Claussville, the average annual rain-
fall is about 52 inches. At New Tripoli it is about 48
inches, and at Zionsville, about 49 inches.

In the central part of the county, the average length
of the growing season is 170 days, but the growing season
is slightly shorter in the northern part. The average
date of the last killing frost in spring is about April 25 in
the central part of the county and about April 30 in the
northern part. In fall, the average date of the first killing
frost is October 15 in the central part of the county and
about October 10 in the northern part.

The temperature falls to 32° F. or lower no oftener than
100 days a year. Below-zero temperatures occur in only
about one winter in three. The average depth that frost
penetrates is 13 inches, and the fields are covered with
snow for about one-third of the winter.

Temperatures of 100° or higher are fairly rare. In
summer, the temperature rises to 90° or higher on only
about 15 days. Uncomfortably warm periods that last
from 4 to 7 days occur occasionally in summer when light
winds and the high humidity make the weather oppressive.
Periods of drought that last long enough to damage crops
occur about once in 10 years,
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Settlement and Population °

Lehigh County received its name from the Lehigh
River, which is the largest stream in the county. The
earliest known inhabitants were the Delaware Indians,
who obtained their food by hunting, fishing, and growing
corn, squash, and beans.

The first pioneer settlement was probably made in 1715
when German immigrants located in the township of
Lower Milford. Most of the German settlers came by
the way of the Oley Valley and the Perkiomen Creek.
Later, Swiss, EEnglish, and Welsh immigrants came from
Philadelphia to settle in the Lower Saucon Valley. The
only organized group of immigrants were Moravians who
came to serve as missionaries to the Indians. They
founded the city of Bethlehem in 1741.

The area was officially opened to settlement in 1734, and
the first road was laid out the next year in Upper Macun-
gie Township. The first township was Upper Milford,
which was. organized in 1737. In 1762, the county seat
of Northhampton was Iaid out, but later the name was
changed to Allentown. Lehigh County was separated
from Northampton County in 1812.

In 1752, the population of the avea that is now Lehigh
County was 2,900, and, by 1773, there were 900 farmers
in that area. The population continued to grow, and in
1960, according to the U.S. Bureau of the Census, there
were 227,536 persons living in the county.

Community Facilities and Industries

The large cities and small, established communities in
Tehigh County are well equipped with stores, shopping
centers, churches, secondary schools, hospitals, libraries,
and police and fire departments. Consolidated high
schools have been established throughout the county.
Muhlenberg College and Cedar Crest College are located
in Allentown.

The development of industry in the last 50 years has
provided employment for many people. Steel, cement,
and textile industries have all been important to the
economy of the county.

Transportation and Markets

This county has access to many types of transportation.
Turnpikes, four-lane highways, and many other primary
roads cross the county in all divections. U.S. Route No. 22
passes through Lehigh County from Harrisburg to New
York. U.S. Route No. 309 provides a direct route to Phila-
delphia in the southern part of the State and to Pottsville
and other major cities in the coal region in the northern
part. U.S. Route No. 222 provides a direct route to Read-
mg and Lancaster. Most of the roads in the county are of
conerete or macadam,

The Reading Railway System has several lines that pro-
vide transportation in the county. Direct passenger serv-
ice and freight service to New York and Philadelphia are
provided by the Lehigh Valley Railroad and the Central

®The historical facts in this section were taken mainly from
“Pennsylvania Agriculture and Country Life” (5).
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Railvroad Company of New Jersey. Several buslines pro-
vide transportation between major cities and principal
towns, but most persons use privately owned vehicles.

Travel by airline is also readily available in this county.
Both passenger service and freight service ave available
from the Allentown-Bethlehem-Easton Airport. Re-
cently, the airport extended its runways to facilitate the
use of jet airliners,

Al farms in the county have access to main roads that
lead to markets. The many highways and railways that
pass through the county also provide access to large
markets and help to make TLehigh County highly
industrialized.

Agriculture

Agriculture has always been a leading occupation in Le-
high County. The early farmers grew only crops for their
own needs. Then, when they had cleared enough land to
provide more than they could use, they sold their surplus
grain and livestock to settlers in the towns. Wheat was
one of the earliest cash crops. Later, corn gained in im-
portance and farms became more diversified.

Many farmers in the county now operate specialized
farms and grow potatoes, fruit, or truck crops. The main
crops, however, are corn, wheat, and hay, which ave fed
to livestock on the farms and are marketed in the form of
meat or as dairy or poultry products.

Many of the early farmers votated their crops and thus
made use of hay and manure to help maintain the fertility
of their soils. When the farmers began to sell more of
their produce, they started to add lime and fertilizer to
their soils and to improve the varieties of seed. The early
farms werve small, but, as farm machinery and farming
techniques improved, the size of the farms increased. Now,
most, farms in the county are commercial farms.

As farming became more com ll)lex and technical, various
programs were developed to help promote good farming
practices. Consequently, in 1946, the county established
the Lehigh County Soil Conservation District to help co-
ordinate the work and advance the conservation of the soil
and water resources of the county. The District has made
cooperative agreements with the Pennsylvania State Uni-
versity, the Soil Conservation Sevvice of the U.S. Depart-
ment of Agriculture, the Pennsylvania Game Commis-
sion, the Pennsylvania Department of TForests and
Waters, the Pennsylvania Fish Commission, the Penn-
sylvania Department of Fighways, and the Pennsylvania
Department of Agriculture. The Agricultural Extension
Association, the Farm Credit Administration, the
Farmers Home Administration, vocational agricultural
departments, and other State and Federal agencies also
serve the farmers of the county.

In the following paragraphs the types and sizes of farms
in Lehigh County arve discussed and the crops, pastures,
livestock, and livestock products are described. The sta-
tisli;rics used are from reports of the U.S. Census of Agri-
culture,.

Farms of the county

In 1959, 60 percent of the total acreage in ILehigh
County was in farms and the farms averaged 99.9 acres in
size. There were 1,335 farms in the county. Of these, 526
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were listed as miscellaneous or unclassified. The rest are

classified by type as follows:

Dairy farms. e __ 1 50
Poultry farms_ o e 111
Livestock farms other than dairy or poultry___ . ____ G5
General fATMS_ oo . 133
Field-crop farms other than fruit and nuto oo oo .__ 328
Fruit-and-nut farms- . 17
Vegetable farms_ o . 5

Land use.—As new roads are built and the cities spread
out into adjacent farmlands, the number of farms will
{_)I‘Obihbly decrease and the acreage in farms is likely to
])ecome smaller. The remaining farms will probably be
larger.

f the 133,330 acres of land in farms in 1959, about 64.5
percent, or 86,046 acres, was cropland. Cleared pastures
occupied about 4 percent, or 5442 acres. In addition,
4,706 acres of cropland and 576 acres of woodland were
pastured. Woods occupied 9.2 percent, or 12,324 acres.
Grasses and legumes, grown to improve the soils, were
planted on 5.2 percent of the acreage, or on 6,056 acres.
Idle land accounted for 7,481 acres, and 9,799 acres was in
roads, building sites, wasteland, and other land.

Zenure~—~Most of the farmers in this county own the
farms they operate. According to the 1959 census, full
owners operated 836 farms, or 62.6 percent of the farms.
Part owners operated 294 farms, and tenants operated 189,
The tenants were mainly cash or sharve tenants.

Farm power and mechanical equipment.—Nearly all of
the farms have electricity and telephone service. Most
of the farm homes have modern laundry facilities. The
farms are well equipped with tractors, trucks, milking ma-
chines, grain combines, pickup hay balers, and other me-
chanical equipment,

Crops

The acreage of the principal crops grown in 1959 is as
follows:

Acres
Corn for all purposes___ o __ 25, 117
Harvested for grain..___________________________ 24, 287
Cut for silage o e 806
Hogged, grazed, or cut for silage _________________ 24
Wheat, threshed or combined_____ . ________________ 13, 016
Oats, threshed or combined..__ .. __ . ____________ 11, 353
Barley, threshed or combined_ - _____________..._____ 3, 703
Rye, threshed or combined____ . __________ 661
Alfalfa and alfalfa mixtures cut for hay_.____.______ 15, 026
Clover, timothy, and mixtures of clover and grasses
ent for Ny e 6, 027

In 1959, potatoes were grown on 5,682 acres on 387
farms. A total of 558,242 bushels of apples was harvested
on 163 farms, and a total of 134,693 bushels of peaches
was harvested on 89 farms,

Livestock

The raising of livestock was the main farming enter-
prise in the county in 1959. In that year the kinds and
numbers of livestock raised were as follows:

Number
Catile and ealves_ . _____________ 110, 821.
Horses and mules . _____ . ____.___ 573
Hogs and pigs oo oo o e 9, 270
Sheep and lambs___ . _________ . _________ 1, 688
Chicken, 4 months old and more__.________.__.__.___ 354, 263
Turkeys raised_ oo _________ 103,360

! I'ncludes 4,737 milk cows,
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Glossary

Alluvial soil. Soil formed in material, such as gravel, sand, silt or
clay, deposited by a stream of water and showing little or no
modification of the original material by soil-forming processes.

Available moisture capacity. The ability of a soil to hold water
that will not drain away but that can be taken up by plant
roots.

Base saturation. The relative degree to which a soil has ab-
sorbed metallic cations (caleium, potassium, magnesium, and
80 on). The proportion of the cation exchange capacity that
is saturated with metallic cations.

Calcareous. Containing calcium carbonate or lime.

Catena, soil. A sequence of soils developed from one kind of par-
ent material but differing in characteristics because of differ-
ences in drainage or relief.

Cement rock (local term). Clayey or shaly limestone, valuable as
cement material ; also called hydraulic limestone.

Channery soil. A soil that contains fragments of thin, flat sand-
stone, limestone, schist, or shale as much as 6 inches in length
along the longer axis.

Clay. See Texture, soil.

Clay film. A coating of oriented clay particles commenly found
on the surfaces of peds and in pores. The orientation of the
clay is parallel to the ped surfaces, and in thin sections it has
an abrupt boundary with the unoriented matrix. Under a
hand lens the clay film has a very smooth, wavy appearance.

Claypan. A compaect horizon or layer rich in clay and separated
more or less abruptly from the overlying horizon.

Cobbles. A rounded or partly rounded fragment of rock, 3 to 10
inches in dinmeter.

Colluvial soil. Soil formed from material that has been moved
downhill by gravity, soil creep, frost action, or local erosion.
It accumulates on the lower parts of slopes and at the bases of
slopes.

Conglomerate. Rock composed of gravel and rounded stones ce-
mented together by hardened clay, lime, iron oxide, or silica.

Consistence. The feel of the soil and the ease with which a Iump
can be crushed between the fingers. Terms commonly used to
describe consistence follow :

Loose. Noncoherent; will not hold together in a mass.

Friable. When moist, crushes easily under moderate pressure
between thumb and forefinger and can be pressed together
into a lump.

Firm. When moist, erushes under moderate pressure between
thumb and forefinger, but resistance is distinctively
noticeable.

Plastic. 'When wet, readily deformed by moderate pressure, but
can be pressed into a lamp; will form a wire when rolled
between thumb and forefinger.

Sticky. When wet, adheres to other material.

Hard. When dry, moderately resistant to pressure; can barely
be broken between thumb and forefinger.

Cemented. Hard and brittle; little affected by moistening.

Diabase. A basic, igneous rock, locally called ironstone. It is
composed essentially of plagioclase feldspar and augite with
small quantities of magnetite and apatite.

Dike (rock). Igneous rock that was forced into a vertical crack
or fissure while molten, then hardened in that shape.

Dolomite. A rock consisting chiefly of calcium carbonate and
magnesium carbonate in approximately equal proportions.

Eluviation. The removal of material from a soil horizon by down-
ward or lateral movement in solution, and, to a lesser extent,
in colloidal suspension.

Gabbro. A more or less dark-colored, granular, igneous rock com-
prised mainly of plagioclase, generally labradorite, with a fer-
romagnesian mineral (augite, hypersthene, or hornblende) and
aceessory iron ore.

Gneiss. A crystalline rock in which the component minerals are
arranged in parallel bands or layers. This rock tends to break
into slabs.

Gully. Steep-sided channel resulting from accelerated erosion;
large enough to be an obstacle to farm machinery.

Horizon, soil. A layer of soil, approximately parallel to the land
surface, with distinet characteristics produced by soil-forming
processes. Horizons are identified by letters and numbers.
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A horizon. "The horizon at the surface. It contains organic mat-
ter, has been leached of soluble minerals and clay, or shows
the effects of both, The major A horizon may he subdivided
into Ai, the part that is darkest in color because it contains
organic matter, and A., the part that is the most leached and
light-colored layer in the profile. In woodlands a layer of
organic matter is called the A, horizon. The depth of soil,
however, is measured from the top of the mineral soil be-
cause the A, horizon is easily destroyed by fire or by plowing
if the soil is enltivated. Where the npper layers of the soil
are thoroughly mixed by cultivation, this plow layer is called
the Ay horizon.

B horizon. The horizon in which clay minerals or other mate-
rial has accumnulated, or that has developed a characteristic
blocky or prismatic structure, or that shows the charac-
teristics of both processes. It may be subdivided into B,
B,, or Bs, horizons. The B; horizon may be subdivided fur-
ther by adding a number to the symbol, such as Ba, B, or
B,

O horizon. The unconsolidated material immediately under the
true soil. It is presumed to be similar in chemical, physical,
and mineral composition to the material from which at least
part of the overlying sotum hus developed.

D horizon. The material beneath the parvent material. It may
be unlike the parent material of the soil. If it consists of
solid rock llke that from which the parent material has
developed, it is designated as the D. horizon.

@leyed horizon., A strongly mottled or gray horizon that occurs
in wet soilg. It is designated by the letters BG, CG, or some-
times merely G. A horizon only slightly gleyed may have
the smaller letter g added to the symbol.

Igneous rock. A rock formed through the cooling of molten min-
eral materinls; examples are granite, diabase, and gabbro.

Illuvial horizon. A horizon that has received material in solution
or suspension from some other part of the soil.

Immature soil. A soil that Iacks a well-developed profile or se-
quence of horizons.

Infiltration. The downward entry of water into the soil.

Liquid limit. The moisture content at which the soil passes from
a plastic to a liquid state. In engineering a high liquid limit
indicates that the soil has a high content of clay and a low
capacity for carrying loads.

Metamorphic rock. A rock that has been considerably altered by
the combined action of pressure, heat, and water. Generally,
the resulting rock is more compact and more highly crystalline
than the original. Gneiss, schist, and marble are common
examples.

Moraine, An accumaulation of soil and rock materials having ini-
tial constructional topography that is independent of the sur-
face underneath, built within a glaciated region chiefly by the
direct action of glacier ice. A terminal moraine is a ridgelike
accumulation of material along the downstream or terminal
margin of a glacier.

Mottling, soil. Contrasting color patches that vary in number and
size. Descriptive terms used are as follows: Contrast—
faint, distinct, and prominent; abundance~—few, common, and
many,; and size—fine, medinm, and coerse. The size measure-
ments are the following: Wine, less than 5 millimeters (about
0.2 inch) in diameter along the greatest dimension; medium,
ranging from 5§ to 15 millimeters (about 0.2 to 0.6 inch) in
diameter along the greatest dimension; and coarse, more than
15 millimeters (about 0.6 inch) in diameter along the greatest
dimension.

Ped. An individual natural soll aggregate, such as a crumb, a
prism, or a block, in contrast to a clod, which is a mass of soil
materinl molded by digging or other disturbance.

Permeability. The quality of a soil horizon that enables wafer or
air to move through it. Terms used to describe permeability
are very slmwo, slow, moderately slow, moderate, moderately
rapid, rapid, and very rapid.

Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Plasticity index. The numerical difference between the liquid
limit and the plastic limit; the range in moisture content over
which the soil remains plastic.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Quartzite. A compact, granular metamorphosed sandstone,

Reaction, soil. The degree of acidity or alkalinity of the soil, ex-
pressed in pI values or in words, as follows:
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pIf I

Extremely acid__.._Below 4.5 Neutval _____________.__. 6.6-7.3
Very strongly acid----_4.5-5.0 Mildly alkaline__._______ 74-7.8
Strongly acido_.______5.1-5.5 Moderately alkaline_____ 7.9-8.4
Mediwm aeld__..____. 5.6-6.0 Strongly alkaline__..___. 8.5-9.0
Slightly aclde ... 8.1-6.5  Very strongly alkaline._9.1 and
higher.

Rill. A sieep-sided channel resulting from accelerated crosion but
in most places only a few inches deep and wide; not large
enough to be an obstacle to farm machinery.

Sand. See Texture, soil.

Sedimentary rock. A rock formed from an accumulation of sedi-
ment in water. Although there are many intermediate types,
the principal groups of sedimentary vocks are (1) conglomerate
(from gravel), (2) sandstone (from sand), (3) shale (from
clay and silt) and (4) limestone (from deposits of calcium
carbonate).

Series, soil. A group of soils that have similar characteristics,
arrangement, and sequences of horizons in their soil profiles
and that are derived from similar parent material. A series
may consist of two or more goil types that differ from one
another in the texture of the surface soil.

Shale. A sedimentary rock formed by the hardening of thin-
bedded clay or silt deposits.

Sheet erosion. The removal of a fairly uniform layer of soil
material from the surface of the land by the actlon of rainfall
and runoff water without the formation of rills or gnllies.

Silt. See Texture, soil.

Solum. The upper part of the soil profile above the parent mate-
rial, in which the processes of soil formation have been active.
The solum in mature soils consists of the A and. 13 horizons.

Structure, soil. The arrangement of the primary soil particles
into lumps, granules, or other aggregates. Structure is de-
scribed by grade—as weak, moderate, or strong, that is the
distinctness and durability of the aggregates. It is also de-
scribed by the size of the aggregates—wery fine, fine, medium,
coarse, or very coarse; and by their shape—nplaty, prismatic,
colummar, blocky, granular, ov crumb. A soil is described ag
structureless if there are no observable aggregates. Structure-
less soils may be massive (coherent) or single grain (non-
cohcrent).

Blocky, anguler. The aggregates are shaped like blocks; they
may have flat or round surfaces that join at sharp angles,

Blocky, subangular. The aggregates have some rounded and some
flat surfaces ; the upper sides are rounded.

Ool‘uznnar. The aggregates are prismatic and are rounded ot the
bop.

Crumb. The aggregates are generally soft, small, porous, and
irregular, but tend toward a spherical shape.

Granular. Roughly spherieal, firm, small aggregates that may be
either hard or soft but that are generally more firm and less
porous than crumb and without the distinct faces of blocky
structure.

Platy. The aggregates are flaky or platelike.

Prismatic. The aggregates have flat, vertical surfaces, and their
height is greater than their width,

Subsoil. The soil layers below the plow layer; the B horizon.

Substratum. The soil material below the surface soil and the
subsoil ; the C or D horizon.

Surface soil. The plow layer; the A horizon.

Texture, soil. "The relative amounts of particles of different size
classes, called sand, silt, and clay, determine texture. "The
common soil textures in Lehigh County are sandy loam, loam,
and silt loam. Sandy loam i 14 to more than 44 sand and less
than 1 clay—the remainder is silt. Loam is 14 or less clay,
% to % sand, and % to 14 silt. Silt loam 18 1% or more silt,
and as much as % sand, and the rest clay.

Clay. Small mineral soil graing, less than 0.002 millimeter
(0.000079 inch) in diameter.

Small mineral soil graing ranging in size from 0.05 milli-
meter (0.002 inch) to 0.002 millimeter (0.000079 inch) in
diameter.

Sand. Small rock or mineral fragments ranging from 0.05 milli-
meter (0.002 inch) to 2.0 milllmeters (0.079 inch) in diam-
eter.

Till. Those deposits laid down directly by the ice of a glacier.
A less specific term than moraine.

Topsoil (in landscaping gardening or engineering). Soil material
containing organic matter and suitable as a surfacing for filled
or graded areas, such as shoulders and slopes.

Silt.
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